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1. INTRODUCTION 
  Siddha system of medicine is the oldest traditional system of medicine in 
world originated in state of Tamilnadu, India. 
  “Siddha is the divine gift of nature  to mankind” 
  The siddha system of medicine is one of the ancient and native system 
medicine. Siddha system is handled by a group of religious.  Personalities identified 
as siddhars. Siddha system of medicine was primarily sponsored and developed by 
siddhars in Tamil land . They were highly cultured, intellectual and spiritual faculties 
combined with divine aspects. Siddhars age is beyond our assessment. They 
considered that nature in man and man is nature. Man is nothing but a world in 
miniature containing the five elements and the various principles which constitue the 
mineral, the vegetable and the animal kingdoms. Man is the highest of all living 
beings. 
 Sattamuni siddhar says as follows, 
  n{<mk<kqz<!dt<tOk!hq{<ml<!!
! hq{<mk<kqz!dt<tOk!n{<ml<!
! n{<mLl<!hq{<mLl<!ye<ox!
! nxqf<Kkie<!hii<g<Gl<!OhiOk!
. sm<mLeq!Riel<!
!! So the changes that occur in the universe will affect the physical body also 
hence the body will get upset or alter from normal, if there is any adverse change in 
the universe. Since both of them are formed by the same elements in different 
proportions. 
  In the siddha system of  medicine the treatment for imbalance of the 
mukkutram are made up of the five elements (panchaboothas) The drugs are made up 
of  five elements. Panchaboothams and mukkutram are all present in the  “96” 
Thathuvas which are the basic of siddha system of medicine. 
  Tridoshas are involved in all functions of the body, physical, emotional and 
mental. They may be compared to be three pillars that support structure. The bodily 
activities, voluntary and involuntary are linked to vatham. 
 Pitham is linked to bodily changes involving destruction / metabolism. All 
constructive processes are performed by kapam. Their function dependent on each 
other. 
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  Siddha system of medicine is concerned with herbals, minerals and their 
combinations. The early beginning of an art of healing with metals as knowledge of 
metals are found in magical stropes of  “Atharvanaveda” and “Gowshika sutra”. The 
use of metals and metalic in the field of medicine for combating major and minor 
ailments is as old as mankind. 
  These medicines can be administered in small doses. They are available in all 
seasons and can be preserved. The siddhars were aware of the metalic compounds and 
their knowledge was so advanced that they could prepare them from simpler 
materials. Agasthiyar, Thirumoolar and Boagar are three among the lineage of the 
18 siddhars. They have contributed to the preparation of these medicines. As the 
universe is said of the panchaboothas, so as the medicines. Some of the methods by 
the siddhars still survive under a veil of secrecy, certain mercury and arsenic 
compounds are manufactured only in families and the methods are guarded secrecy. 
  Sulphur occupies a very high place in siddha medicine. It is used as catalytic 
agent in many of its medicines. When sulphur is used combination with mercury. The 
addition of sulphur is to control the fluidity of mercury. 
  Research is necessary to solve such apparent riddles of the transformation of 
these admitted poisonous compounds. 
  The above said medicines have a characteristic feature of treating a number of 
diseases as in short term and long term administration.  By keeping all these facts in 
mind, I have selected “Gandhaga Mathirai” for my dissertations study. 
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2. AIM AND OBJECTIVES 
AIM: 
         The main aim of this study is to access the safety of the drug “GANDHAGA 
MATHIRAI” on  wistar albino rats under various dose levels of drug administration 
especially in acute and sub acute  toxicity studies.  
 
OBJECTIVE: 
 To collect the literature and other evidences of each ingredient on 
pharmacological and toxicological aspect.  
 To collect and purify the raw drugs according to literature evidence.  
 To prepare the medicine based on the procedure quoted in literature.  
 To establish the acute and sub acute toxicity of the drug. 
 To evaluate the biochemical analysis of the drug. 
 To analysis the haematological  investigations and histopathological study of 
the organs such as kidney, liver, heart and brain in wister rats. 
 To create an awareness among the practitioners of siddha to go for further 
study regarding the adverse effect in the drug.  
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3.REVIEW OF LITERATURE 
gf<kgl<< << << <!
SIDDHA ASPECT 
OuXohbi<gt<< << << <!
! giiqjpbqe<! fikl<?! hjvuQiqbl<?! nkQkh<! hqvgisl<?! hQ\l<?! osz<uquqf<K?!
sg<kq?! sg<kqhQsl<?! osf<K~vk<kikq?! kel<?! OkuqBvl<?! fikl<?! fix<xl<?! hjvfikl<?!
ohie<ui<{q?!-vs!SOvi{qkl</!
gi{h<hMl<!-mr<gt<< < < << < < << < < <!
!! K~b<jlbig! -bz<higk<! Okie<xqb! -f<kh<! ohiVtieK! wiqljzs<!
sivz<gtqZl<! H,lqbqz<! nOeg! -mr<gtqZl<! gi{h<hMl</! ! gjms<svg<gieK!
Lg<gqblib<?!sqsqzq?!-k<kizq!Lkzqb!fiMgtqzqVf<K!ogi{<M!uvh<hMgqe<xe/!
!! gjmbqz<! uqx<gh<hMl<! gf<kgk<kqz<! nbl<?! figl<?! himi{l<?! S{<{il<H!
LKzqb! Gx<xr<gt<! -Vg<gqe<xe/! ! Njgbiz<! -jk! dVg<gqbiuK!
uijzbqzqm<M! -xg<gqbiuK?! hkh<hMk<kqbiuK! K~b<jl! osb<K! ogit<t!
Ou{<Ml</!
 Ofhitl<?!gi]<lQI?!Nh<gieq^<kiel<?!hi<li!!
 kiK!kiuv!\Quh<!ohiVt<gtqZl<!gth<Hx<xqVg<gqe<xK/!
ujggt<<<<!
 ou{<jl!fqxl<!.!wz<zi!Ofib<gjtBl<!kQIg<Gl<!
 gqtq&g<Gs<!squh<H!fqxl<!.!fuOzigk<jk!Wllig<Gl</!
 ohie<je!fqxl<!.!Gx<xlx<x!ofz<zqg<gib<!Ohie<X!-Vg<Gl</!
 $kgk<OkiM!dxuigqs<!Sk<klib<!-Vg<Gl</!
 gigk<kqe<!fqxl<!.!ngh<hmiK?!ngh<hm<miz<!fjvkqjvgt<!nx<Xh<Ohil</!
 hkiIk<k!G{!sqf<kil{q!%xqbqVh<hK!
ofz<zqg<gib<!gf<kgl<?!ui{gf<kgl<!.!lVf<Kgtqz<!jgbith<hMuK!NGl</!
 Ogipqk<kjz!gf<kgl<!
 nlvsqjzg<gf<kgl<!
 gim<Mg<gf<kgl<!
 ofz<zqg<gib<!gf<kgl<!
 ui{!)n*!Gpib<g<!gf<kgl<!weh<!hzujgh<hMl</!
Neiz<?!sqk<k?!Beieq!-vsuik!lVk<Kui<gt<?!
 squh<Hg<!gf<kgl<!
 hSR<sibzie!lQkgf<kgl<!
 out<jt!gf<kgl<!
 Dkig<!gf<kgl<!we!5!ujggtigs<!osiz<gqxiIgt</!
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!! squh<Hg<! gf<kglieK! –! hqvgisLt<tkigUl<?! ke<! Svr<gk<kqz<! -vig<!
gizr<gtqz<! kQhk<jkh<! Ohie<x! ytqjb! djmbkib<! keg<gMk<kqVg<Gl<!
Svr<gr<gtqZl<!outqs<sk<jk!d{<mig<Gl<!ke<jlBjmbkil</!
!! Lg<gqblib<h<! hiIsq! fim<cz<! nl<lie<kQuqz<! -Vg<gqe<xe/! ! fuih<! Lnk!
LKz<! LZ~g<! j^bk<! dz<uqgie<! we<El<! lgih{<cki<! ke<Ejmb! F~zqz<!
osiz<gqe<xiI/! ! nl<lie<! kQuqZt<t! sqz! higr<gtqz<! squh<Hg<! gf<kgk<jkh<!
H,lqbqzqVf<K! oum<cobMkk<jk! fie<! OfOv! hiIk<Oke<! we<X?! Neiz<! -uvK!
kjzli{ig<gi<!squh<Hg<!gf<kgk<jk!kie<!hiIk<kOkbqz<jzobe<gqxiI/!!
!! \izqfqB^<! h{<cki<! osiz<gqxkiuK?! squh<H?! lR<st<?! out<jt?! gXh<H!
we<x!5!ujggote<he!fqs<sbole<hOk/!
!! himi{r<gt<!75.z<!-KUl<!ye<X!
!! hqxh<Hg<gf<kgl<! .! ljzbqz<!hqxg<Gl</!
!! juh<Hg<gf<kgl<?! Ogipqk<kjzg<! ogf<kqjuh<H?! ui{qogf<kq! juh<H! –!
hqxh<Hg<! gf<kqbqje! Lke<jlbigg<! ogi{<M! lx<jx! svg<Ggtqe<! dkuqbiz<!
osb<bh<hMgqe<x!svg<GgtiGl</!
!! Ogipqk<kjz!ogf<kqbqe<!fqxl<!.!Ogipqk<kjzs<!$m<ce<!fqxl<!
!! -kx<G!uisjeBl<!SjuBlqz<jz/!!Neiz<?!-jkk<!Okb<k<kiz<!yV!uqk!
ogm<m!fix<xl<!d{<miGl</!!jgg<G!fxfx!oue<xqVg<Gl</!!-K!fQiqz<!gjkbiK/!!
gx<H,vjkzl<?!ogiPh<H?!l{<o{{<o{b<?!sivibl<!Lkzqbux<xqz<!gjvBl</!
!! -K!wtqkqz<!ofVh<hqz<!hx<xk<kg<gK/!
!! 411! cgqiqg<Gg<! gix<Xh<hm! -0K! wiqg<gh<hm<miz<! hx<xq! wiqBl</! nke<!
SmvieK! lr<gzie! fQzfqxlibqVg<Gl</! nkqglib<! wiqg<gh<hm<miz<! Dki! fqxlib<!
wiqBl</!
!! 291!cgqiqg<G!wiqg<gh<hm<miz<!nK!NuqobPl<h!Nvl<hqg<Gl</!
!! 327!cgqiqg<G!wiqg<gh<hm<miz<!-tGl</!
!! 337! Lkz<! 391! cgqiqg<G! wiqg<gh<hm<miz<! Lx<Xl<! fQiucuigq! -Ozsie!
lR<st<!fqxl<!djmbkiGl</!
!! 431!cgqiqbieiz<!dVg<gqe!hi{<mk<jkk<!kjzgQpigg<!guqp<k<kiZl<!nK!
osim<mik!uqklig!fe<xib<!-Xgqs<!squf<K!OhiGl</!
fm<Hsvg<G!< << << < .!-vsl<<<<!
! “ge<kqg<gqeL!lqsvf<ki!oee<xivOv”!
hjgsvg<G!<<< –!kil<hqvl<< << << <!
! “osiz<ZOl!kil<hqvk<jk!ogf<kq!ogiz<Zl</!
Sju!
! jgh<H?!Kui<h<H!
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osb<jg<<< !
 hqk<kfQjv!nkqgh<hMk<Kl<!
 lzlqtg<gq?!dmx<Oxx<xq?!uqbi<ju!ohVg<gq?!gqVlqfisqeq/!
 sqxqb! ntuqz<! gf<kgk<jk! dt<Tg<G! nVf<k! n0K! dml<hqz<! Osi<f<K!
uqbi<ju?!hiz<?!sqXfQI!-ux<xqe<!uibqzig!outqh<hMujkg<!gi{zil</!
 Okiz<?! nSgr<gtqe<! stqs<su<uqZt<t! Ogitr<gtqe<! Svh<jh!
nkqgh<hMk<Kl</!
 uqOvgqbqz<!sqxh<higs<!osbz<hm<M!Svh<jh!nkqgh<hMk<Kl</!
 gf<kgk<jk!nkqg!ntuqz<!nVf<k!Ohkqjb!d{<M!h{<[l</!
ohiKg<G{l<< << << <!
! “ofz<zqg<gib<g<!gf<kqg<G!fQt<hkqoe{<!Gm<ml<lf<kl<!
! uz<jz!guqjsGe<l!uiB!g{<O{ib<!.!ohiz<zi!
! uqmg<gcue<!OlgOfib<!uQXSvl<!Ohkq!
! kqmg<gqvS!{Qghl<Ohif<!Oki</”!
!! hkqoe{<Gm<ml<?! lf<kl<?! gz<zQvz<?! uQg<gl<?! ohVubqX! ujggTt<!
ye<xigqb! guqjs?! Ge<luiB?! g{<O{ib<gt<?! ogiMjljbs<! osb<gqe<x!
uqmg<gcgt<?! fim<hm<m! OlgOfib<gt<?! uikSvl<?! Ohkq?! fim<hm<m! gqvg{q?! ghl<!
Lkzqbe!fQr<Gl</!
! gf<kgl<?! kib<! lgju! uti<h<hK! Ohiz! Ofib<gtqe<! ouh<hk<jk! lix<xq!
dml<jhk<!Okx<Xuqg<Gl<!we<hjk?!
! “liki<!lgju!uti<h<hKOhi!OzBml<jh!
! bikvui!gk<Okx<xq!big<jgbqeiz<!.!lQkig!
! Oluq!bqmi<Ofibqe<!ouh<hk<jk!lix<Xkzix<!
! OxuqBv!ole<hKmz<!Oki<”!
. Okve<!ohiVm<h{<H!
Sk<kq!Ljxgt<<< <!
 Htqbl<hp! Ouim<jmh<! hx<xqbqVg<Gl<! gsqju! Dxjuk<kqXk<k! fQI?! gicfQI?!
Htqk<kOliI?! gitie<! siX! -jugjtk<! keqk<keq! NXhzlig! )321gm) 
wMk<Kg<! gzf<K?! yV! sm<cbqzqm<M! ns<sm<cg<Gs<! sQjzbqeiz<! OuMgm<c?!
nke<OLz<! 2! hzl<! :35gm) gf<kgk<jk! juk<K! OLz<&c?! nMh<Ohx<xq!
kQhig<gqeqbib<!-v{<M!sill<!)7l{q*!wiqg<g?!lzqel<!Olz<!kr<gq!gf<kgl<!
Sk<kqbigqg<!gQpqxr<Gl</!
 lVOkie<xqg<! gz<gk<jkh<! hSuqe<! kbqiqz<! gzf<K?! yV! sm<cbqzqm<Ms<!
sQjzbiz<! OuMgm<c?! Olz<! gf<kgk<jk! juk<K! lx<oxiV! sm<cbiz<! &cs<!
sQjz!osb<K?!Gpqbqz<!Hjkk<K?!Olz<sm<cOlz<!6!uxm<c!ogi{<M!Hmlqm?!
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gf<kgl<!dVgqg<!gQpqxr<Gl</!!Osgiqk<Kg<!ogit<tUl</!!-u<uqkl<!8!Ljx!
osb<bUl</!
 gf<kgk<jk! yV! -Vl<Hg<! gv{<cbqzqm<Ms<! sqxqK! hSou{<o{b<! -m<M!
dVg<gqh<! hSl<hizqz<! sib<g<gUl</! ! -u<uqkl<! 41! Ljx! osb<bg<! gf<kgl<!
Sk<kqbil</!!yu<ouiV!LjxBl<!Hkqb!hijzOb!dhObigqg<g!Ou{<Ml</!
!! hiZg<Gh<! hkqz<?! uijpg<gm<jm! fQiqz<! ogf<kqjbh<! 21! Ljx! dVg<gq!
dVg<gqs<! sib<k<okMg<gs<! Sk<kqbil</! -l<Ljxbiz<! gf<kgk<kqZt<t! w{<o{b<!
fQr<Gole<Xl<!%Xui</!
!
ntU!
! 21!)650mg ) Lkz<!41!)2/:gm)!dTf<okjm!
! 2!)5/3gm)   Lkz<!4!)12.6 gm) uvigoejm ogiMg<g!lzl<!gpqBl</!
!
gf<kgk<kqe<!sqxh<H!-bz<Hgt<!)nEOhig!juk<kqb!fufQkl<!higl<< < < < < < < Q < << < < < < < < Q < << < < < < < < Q < <.7*!
!! gf<kgl<!OkBuqe<!G{l<!sqxh<hibqVg<gqxK/!!-keiz<!osix<hs<!$m<miZl<!
-K! dVgquqMl</! ! -ke<! H,IuQglieK! sf<kqv! sl<hf<klieK/! ! -vslieK! $iqb!
sl<hf<klieK/! ! -u<uqv{<cx<G! sg<kq! squole<Xl<! uik! juk<kqb! upg<gqz<!
osiz<zh<hMgqxK/!
!! -u<uqv{<ce<! dkuqbiz<! wz<zi! dOzigr<gTl<! dx<hk<kqbigqe<xe/!!
kr<gl<?! out<tq/! kil<hqvl<?! out<ur<gl<?! gVur<gl<?! figl<?! -Vl<H! we<El<!
dOzigr<gt<! Olx<g{<m! -vsl<?! gf<kgl<! Ngqb! -v{<Ml<! nkeke<! ntU?!
nkeke<!higl<!NgqbjugTg<Gkk<!kGf<khc!uqjtgqe<xe/!
!! -vslieK! ngl<Hxl<! we<x! -v{<M! ujg! Ofib<gtqZl<! hbe<hMuK!
OhizOu!ogf<kgLl<!hbe<hMgqxK/!
!! ogf<kglieK! -vsk<jk! hiIg<gqZl<?! Ole<jl! bieokes<!
osiz<zh<hm<cVg<gqxK/! ! wh<hcobeqz<! -vsk<jk! keqOb! hbe<hMk<kqeiz<!
uib<hqcg<gqx!G{lqVg<gqxK/!!ogf<kgk<jk!keqbig!dhObigqk<kiOz!nk<kje!
kQg<G{l<!osb<bilz<!-Vh<hKme<!-vsl<?!uQvl<?!H,vl<!we<El<!svg<Ggjt!Ljx!
hqsgib<! dhObigqk<K! uib<hqck<kqVh<hjkBl<! fQg<gq?! njugtqe<! Ougk<jk!
nmg<gq!NOvig<gqbk<jkB{<mig<Gl<!sg<kqBjmbK/!
!! -vsl<?! ogf<kgl<! Ngqbjugt<! Ljxh<hc! high<hMk<kh<hm<M?!
biiqmk<kqzqVg<gqe<xeOui! nui<gt<! kil<! wz<zi! Ofib<gjtBl<! Ohig<gg<%Ml<!
we<hK!fqs<sbl</!
!! -keiz<! osb<bh<hm<m! hx<hlieK! w{<ujg! ohVl<! Ofib<gtie! Gm<ml<?!
Ge<ll<?!hi{<M?!sbl<?!ohVOfib<?!GjxOfib<!Lkzqbjugjt!kQIg<Gl</!
-e<El<!gVr<Gm<ml<?!ou{<Gm<ml<?!osr<Gm<ml<!LkvzqbjugTl<!kQVl</!
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!! hzujg! fR<Sgt<! -keiz<! kQVgqe<xe/! hs<jsfihq?! gVfihq?! himi{l<?!
nhqeq! Lkzqb! fR<Sgotz<zil<! Lxqf<K! kQIf<K! Ohigqe<xe/! ! -e<El<!
jhk<kqbOfib<?!hqvjl!Ofib<!Lkzqb!Ofib<gTl<!kQVgqe<xe/!
!! gf<kglieK! -vsuikl<?! juk<kqbl<! Ngqb! -VujgbqZl<!
Lke<jlbiekibqVh<hK!OhizOu!Kh<hig<gq!lVf<K?!hQvr<gq!lVf<K?!ui{lVf<K!!
Lkzqb!uqOfik!uqsqk<kqv!Oucg<jggtqZl<!OkjubiekibqVg<gqxK/!
!
gf<kgk<kqe<!G{l<< < < << < < << < < <!
klqp<< <<!
!! hkqoem<Mujgg<Gm<ml?! lf<kOfib<?! uz<jzg<gm<c?! gUjsOfib<?!
ohVubqX?! uiBOfib<gt<?! Gf<kOfib<gt<?! ohVfR<Sgt<?! OlgOfib<gt<?! uikSvl<?!
uikg<gpqs<sz<?! ghgqvi{q?! -Vlz<?! -jvh<hqVlz<?! jhk<kqbl<! Lkzqb! Ofib<gt<!
Ohil</!
nlqi<k!sigvl<< << << <!
!! uik?! hqk<kl<?! sqOzk<Kll<! Ngqb! 4! ujgk<! Okimr<gjtBl<! fQg<Gl</!!
-vk<kgisl<?! ohVOfib<gt<?! l{<{Qvz<! Ofib<! ! Ngqbjugjtg<! g{<cg<Gl</!!
osixq?!sqvr<G?!H{<gt<?!uqv{r<gt<!Lkzqb!Okiz<Ofib<gjtg<!g{<cg<Gl</!!fs<S!
F{<HPg<gjt!fislig<Gl</!!lzk<jkbqtg<Gl</!!-vk<k!uqVk<kqjb!d{<mig<gq!
LKjlk<!ke<jljbh<!Ohig<Gl</!
B,eieq!
!! hqbkiOhkgiiq! )nkiuK! ke<Ejmb! sk<kqeiz<! Np<f<K! gqmg<Gl<!
hpjlbie!sk<Kg<gjtg<!ogiR<sl<!ogiR<slig!outqh<hMk<Kukil</*!
!! Ofib<k<ke<jljb! lix<xs<! osb<Bl<! Gm<ml<?! l{<{Qvz<! sl<hf<klie!
Ofib<gt<?!lR<st<Ofib<!Ngqbjugjtg<!g{<cg<Gl</!
! $kg!-vk<kk<jk!outqh<hMk<Kl<!
! hqvOlg!Ofib<gjtg<!g{<cg<Gl</!
Nr<gqzl<< << << <!
! lzk<jk! -tg<Gl<! ke<jlBjmbkijgbiz<?! wVuib<! Ofibitqgt<?!
gVh<hukqgt<! Ngqbui<gTg<G! lzhf<kk<jk! fQg<g! nkqglig!
dhObigh<hMk<kh<hMgqxK/!
! Okiz<!Ofib<gTg<G!ngk<kqZl<?!Hxk<kqZl<!hbe<hMk<kh<hMgqxK/!
gf<kg!Ohkl<< << << <!
! gf<kg!Ohkl<!5!ujg!we!Gxqh<hqmh<hm<Mt<tK/!gf<kgk<jk?!!
! “ficOb!hqvl<l!sk<kqiqbOeiM!
! fz<z!juk<kqb!$k<kqveil<!fiZsikq!–!we!ujgh<hMk<KgqxiI/!
.!Ohigi<!8111!
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SOuk!gf<kgl<!! .! uqv{r<gTg<G!
vg<k!gf<kgl<!! .! Sui<{ikq!kiK!liv{r<gtqz<!
hQkui<{!gf<kgl<! .! vsiber<gtqz<!
gqV{gf<kgl<!! .! sgz!gqiqjbgtqz<!
.!nEhu!juk<kb!Oku!-vgsqbl<!
hR<sH,kg<%X< << << < !
! “hivh<hi!himi{s<!svg<gqz<!H,kl<!
! ! hiMgqOxe<!okim<cBme<!huph<!Hx<X!
! Nvh<hi!giILgqZR<!sqr<gqObiM!
! ! nh<hOe!kQLXg!zR<S!l{<{il<!
! Ouvh<hi!Gkqjvh<hz<!ogtiq!sr<gl<!
! ! out<jtobiM!siux<!H,k<!k{<{QviGl<!
! sQvh<hi!kitgLf<!kivr<!gf<kq!
! ! sqjz!uQvlqjujbf<KR<!kQb!kiOl”!
. Ohigi<!givsivk<Kjx!
“ficOb!Okb<U!fzlie!ogf<kgf<!
OkiM!lOeisqjz!kqVuiq!kivLr<!
%cb!uQvr<!%Iosl<Hk<!okim<cBl<!
hicb!osiz<Zl<!hkquie!Okb<uqOk”!
. ls<sLeq!fibeiI!911!
!! we<x! osb<BtiZl<! gf<kgl<! hR<sH,kg<! %Xhim<cz<! OkB! H,kk<jks<!
siIf<kkiGl</!
uik!Ofib<gTg<G!dhObigliGl<!gf<kgl<!OsVl<!lVf<Kgt<< < < < < < < << < < < < < < << < < < < < < <!
2/!squeiI!nlqi<kl<!.!hg<gl<!276!
3/!ff<kqjl!.!hg<gl<!288!
.!sqk<k!juk<kqbk<!kqvm<M! !
4/!uik!vim<ske<!Gtqjg!.!hg<gl<!211!
5/!Nkqbief<k!uqm<M[!hvig<gqvl!nuqp<kl<!.!hg<gl</211!
6/!-vilhi{g<!Gtqjg!.!hg<gl<!234!
7/!ohiqb!uik!vim<ske<!.!hg<gl<!234!
.!hivvis!Osgvl<!.!uikOvig!fqkiel<!
8/!$k!ogf<kq!kiv!osf<K~vl<!.!hg<gl<!84!
.!Okjvbi<!juk<kqbl<!2112!
9/!gzibgR<s!uikk<kqx<G!lVf<K!-!hg<gl<!467!
!
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:/!DV^<kl<h!uikk<kqx<G!lVf<K!-!hg<gl<!468!
! ! ! ! ! .!ke<uf<kqiq!juk<kqb!higl<!.!3!
21/!gitOlg!fivib{s<!osf<K~vl<!.!hg<gl<!5:6!
22/!smim<sqv!ng<gqeq!Glive<!.!hg<gl<!5::!
23/!hR<s!himi{s<!osf<K~vl<!.!hg<gl<!611!
! ! ! ! ! .!dbqi<gig<Gl<!sqk<k!lVk<Kul<!
!)Nk<lvm<silqi<kl<*!
24/!s{<mliIk<ki{<ms<!osf<K~vl<!.!hg<gl<!47!
25/!ngk^<kqbi<!ohVr<Gpl<H!-!hg<gl<!:7!
26/!hR<shi{s<!osf<K~vl<!.!hg<gl<!/!216!
27/!-vilhie!-clVf<K!-!hg<gl<!34:!
! ! ! ! ! .!nEOhig!juk<kqb!hqvl<lvgsqbl<!.!higl<!2!
28/vim<sk!lik<kqjv!-!hg<gl<!:2!
! ! ! ! ! .!nEOhig!juk<kqb!hqvl<lvgsqbl<!higl<!II 
18. kqiqbig<gqeqs<!osf<K~vl<!.!hg<gl<!:1!
2:/!NXLgs<!osf<K~vl<!.!hg<gl<!:6!
! ! ! ! ! .!nEOhig!juk<kqb!fufQkl<!higl<!I 
20. -vsh<!hqvtbs<!osf<K~vl<!.!hg<gl<!238!
32/!lgiH,v{s<!sf<kqOvikbl<! .!hg<gl<!241!
33/!-vk<kqfigv!vsolPG!! .!hg<gl<!266!
! ! ! ! ! .!nEOhig!juk<kqb!fufQkl<!higl<!.!6!
34/!gf<kgs<!S{<{l<!.!hg<gl<!46!
35/!gf<kgs<!osf<K~vl<!.!hg<gl<!49!
36/!gf<kg!olPG!.!hg<gl<!52!
37/!gf<kgs<!$v{l<! .!hg<gl<!59!
38/!gf<kgg<!Gpqk<jkzl<!.! hg<gl<!71!
! ! ! ! ! .!nEOhig!juk<kqb!fufQkl<!higl<!7!
39/!ng<gqeqs<!osf<K~vl<!.!hg<gl<!86!
! ! ! ! ! .!uQvliLequi<!uigmk<kqvm<M!higl<!.I 
29. sIuir<g!uik!GOmiiq!.!hg<gl<!225!
41/!kqiqOzig!sqf<kil{q!.!hg<gl<!231!
42/!-vs!H,hkq!.!hg<gl<!283!
! ! ! ! ! .!uQvliLequi<!uigmk<!kqvm<M!higl<!.!II 
32. hR<sgLs<!osf<K~vl<!.!hg<gl<!54!
44/!flfis!olPG! .!hg<gl<!249!
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45/!gf<kq!olPG!.! hg<gl<!254!
! ! ! ! ! .!Hzqh<hi{q!juk<kqbl<!611!
46/!H,hkq!osf<K~vl<!!.!hg<gl<!88!
! ! ! ! ! .!sqk<k!lVf<K!osb<!ohVLjxgt<!!
! ! ! ! ! !)hzvilb<bi*!
47/!uikvim<ss!vsl<!!.!hg<gl<!523!
! ! ! ! ! .!nEhu!juk<kqb!vgsqbl<!.!II l< higl<!
48/!ogicb!uikr<gTg<G!hR<s!$k!olPG!.!hg<gl<!.!7!
! ! ! ! ! .!nEhu!sqk<k!juk<kqb!Ljxgt<!
!!)hzvilb<bi*!
49/!s{<m!liVks<!osf<K~vl<!.!hg<gl</315!
4:/!squfivib{s<!osf<K~vl<!!.!hg<gl<!321!
51/!ukvim<skg<!Gtqjg!.!hg<gl</!/3:2!
! ! ! ! ! .!ngk<kqbi<!juk<kqb!giuqbl<!.!2611!
52/!lgiOgimi!$pq!lik<kqjv!.!hg<gl<!:6!
53/!gf<kg!lik<kqjv!.!hg<gl<!232!
! ! ! ! ! .!sqOvivk<kqe!juk<kqb!H,]el<!
!
gf<kgl<!Osvg<%cb!lVf<Kgt<< < < < << < < < << < < < <!
2/ ng<gqeq!Gliv!osf<K~vl<!.! hg<gl<!3:!
3/ H,vlik<kqjv!.!hg<gl<!257!
4/ ogf<kqk<jkzl<!.!hg<gl<!389!
5/ nbgif<k!$v{l<!.!hg<gl<!479!
6/ nb!olPG! .!hg<gl<!981!
.!biOgiH!juk<kqb!sqf<kil{q!
2/ hR<sLg!osf<K~vl<!.!hg<gl<!498!
3/ sm<vs!osf<K~vl<!.!hg<gl<!499!
4/ -vilhi{!osf<K~vl<!.!hg<gl<!4:1!
5/ dzOgik<kl!osf<K~vl<!.!hg<gl<!2:1!
6/ =Suv!H,hkq!.!hg<gl</!449!
7/ kqiqOzis<se!osf<K~vl<!.!hg<gl<!4:3!
8/ Sui<{!sqf<kil{q!lik<kqjv!.!h/449!
.!hqvi{!vm<s]ilqi<k!sqf<K!
2/!Sbig<gqeq!jkzl<!.!hg<gl<!77!
! ! ! ! ! .!hkqoe{<!sqk<ki<!juk<kqb!!
!!sqz<zjxg<Ogiju!
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3/!gmz<Fjvk<!jkzl<!.!hg<gl<!24!
4/!Ogimi!Gcg<!Gtqjg!.!hg<gl<!87!
5/!Wzikq!$v{l<!.!hg<gl<!294!
! ! ! ! ! .!lVf<K!osb<Ljxgt<!
2/!Jf<ok{<o{b<k<jkzl<!.!hg<gl<!:2!
3/!uikvim<ske<!$v{l<!.!hg<gl<!85!
4/!ogf<kgs<!$v{l<!.!hg<gl<!84!
! ! ! ! ! .!hkqoe{<!sqk<ki<!-vi\!juk<kqb!Ohikqeq!
2/!uikOgsiq!jkzl<!.!hg<gl<!59!
3/!lgiOlg!vi\ir<gk<jkzl<!.!hg<gl<!255!
! ! ! ! ! .!Okjvbi<!jkz!uVg<gs<!SVg<gl<!!
2/!$kogf<kq!kiv!osf<K~vl<!!.!hg<gl<!84!
3/!ogf<kq!vsibel<!.!hg<gl<!227!
! ! ! ! ! .!Okjvbi<!juk<kqbl<!2111!
2/!our<giv!sR<sQuq!lik<kqjv!!.!hg<gl<!222!
! ! ! ! ! .!Okjvbi<!uigml<!
2/!ogf<kq!vs!olPG!!.!hg<gl<!44!
3/!Kk<kg<!Gtqjg!.!hg<gl<!218!
4/!$k!uqOs]g<!Gtqjg!-!hg<gl<!234!
5/!OgiOvisjeg<!Gtqjg!.!hg<gl<!252!
! ! ! ! ! .!Okjvbi<!juk<kb!giuqbl<!2611!
2/!uQv!uqg<gqvl!vsl<!.!hg<gl<!62!
3/!OgimiStq!vsl<!.!hg<gl<!65!
4/!H,v{!sf<kqvOvikb!vsl<!.!hg<gl<!71!
! ! ! ! ! .!kR<js!juk<kqb!-vi\!sqf<kil{q!
2/!gitOlg!fivib{s<!osf<K~vl<!.!hg<gl<!38!
3/!vke<!li{qg<gs<!osf<K~vl<!.!hg<gl<!54!
! ! ! ! ! .!ngk<kqbi<!)Ozig!liv{l<*!211!
2/!nbgif<ks<!osf<K~vl<!.!hg<gl<!246!
3/!hR<sOzig!osf<K~vl<!.!hg<gl<!24:!
4/!-vis!Ozig!osf<K~vl<!.!hg<gl<!283!
! ! ! ! ! .!ngk<kqbi<!juk<kqb!-vk<e!SVg<gl<!
2/!gf<kg!hx<hl<!.!hg<gl<!27!
! ! ! ! ! .!ngk<kqbi<!Lh<H!$k<kqvr<gt<!
2/!sUiqk<jkzl<!.!hg<gl<!69!
! ! ! ! ! .!ngk<kqbi<!osf<K~vl<!411!
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3/!gf<kg!w{<o{b<!.!hg<gl<!326!
! ! ! ! ! .!!ngk<kqbi<!nm<muj{!uigml<!
2/!ogf<kq!kivs<!osf<K~vl<!.!hg<gl<!251!
3/!l{<_v!hx<hl<!.!hg<gl<!23!
4/!gVr<Ogipqs<!$v{l<!.!hg<gl<!91!
! ! ! ! ! .!!ngk<kqbi<!ht<T!311!
2/!hm<Mg<gXh<H!.!hg<gl<!318!
3/!s{<Lgiff<k!lik<kqjv!-!hg<gl<!327!
4/!sKILg!lik<kqjv!-!hg<gl<!339!
5/!uq]<[!sg<gv!lik<kqjv!-!hg<gl<!341!
6/!Wlvs!hx<hl<!.!hg<gl<!369!
7/!squ!kil<hqv!osf<K~vl<!.!hg<gl<!412!
8/!jgzis!fik!osf<K~vl<!.!hg<gl<!431!
9/!liIg<g{<Omb!olPG!- hg<gl<!455!
! ! ! ! ! .!!fl<fim<M!juk<kqbl<!
!
! !
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sr<ge<!< << << < .!Azima tetracantha 
OuXohbi<gt<< << << <!
! sr<gR<osc?!fx<sr<ge<?!Lm<sr<ge<!
hbe<hMl<!dXh<Hgt<;< < < << < < << < < < !!
!! -jz?!OuI?!hiz<!
gi{h<hMl<!-mr<gt<< < < << < < << < < <!
-0K!oke<eim<ce<?!gQp<g<gjv!Yvr<gtqZl<?!-zr<jgbqZl<!hbqviGl<!
yVujg!Lm<osc!?!-jzkck<Kl<?!-jzbqe<!Feqbqz<!Lt<Tt<tkiBlqVg<Gl</!
Sju! ! ;! jgh<H!
ke<jl! ;! ouh<hl<!
hqiqU! ! ;! giIh<H!
osb<jg<<< !
 sqXfQIh<ohVg<gq!)Diuretic) 
 ouh<hL{<mig<gq!)Stimulant) 
 Kui<h<hq!)Astringent) 
 dvlig<gq!)Tonic) 
 Ljxouh<hgx<xq!)Antiperiodic) 
 Ogijpbgx<xq!)Expectorant) 
G{l<<<<!
! -ke<!-jzg<Gl<!OuVg<Gl<!Osijh?!gvh<hie<?!ouh<hl<?!gpjz?!Ge<ll<?!
gQz<uQg<gl<?!uikOgihl<?!hqk<kOfib<?!hz!fR<Sgt<!-ju!fQr<Gl<!.!g{<!
Kzg<gLl<?!lqGkqBl<?!GVkqh<!ohVg<Gl<!d{<miGl</!
! “uQg<gl<!gvh<hie<!uqkigl<!gqvf<kqGe<el<!!
Dg<glqG!$jzuib<!OuiMhqk<kk<!.!kig<Guqml<!
uQXOli!g{<Kzr<Gl<!uQShsq!vk<kL{<mil<!
%Xsr<gl<!Ouiqjz!gm<G/”!
! ! ! ! )n/G*!
-ke<!Oui<h<hm<jmg<G!Ogijp?!-Vlz<?!Jbs<Svl<?!gMh<H?!Jb!njkh<H?!
gqvf<kq?!dm<Svl<?!utqOfib<gt<?!ubqx<Xh<HPg<gt<!Ngqbju!OhiGl</!
“sr<gl<Oui<h<!hm<jm!sxqbqVljzs<!Svk<jk!
nr<gui!kg<gMh<jh!Nmjkh<jhh<!.!hr<gOl!
osb<Br<!gqvf<kqjbBt<!kQgiz<!gqVlqjbbqr<!
jubf<!keqozipqg<G!liz</”!
! ! ! ! )n/G*!
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-ke<!OuIh<hm<jmh<!hiZg<G!uQg<gl<?!fQOvx<xl<?!SvOugl<!Ngqbju!
fQr<Gl</!
! “sr<gl<hiz<!uQg<gljkk<!kie<!Ohig<Gl<!fQIucg<Gl</!
! nr<GvS!ouh<hgx<Xl<!Jblqz<jz/”!
. )ngk<kqbi<!G{uigml<*!
-jz!
 u/G/!-jzbqe<!GcfQjv!utqOfib<gm<G!upr<gq!uvzil</!!-jzjb!
njvk<K!nl<jlh<!H{<gTg<Gh<!H,sg<!G{liGl</!
 -jk!gvh<hiEg<Gl<!H,szil<!
 -ke<!-jzjbBl<?!Ouh<hqjzjbBl<!YI!ntuig!wMk<kjvk<K?!sqX!
He<jeg<gibtU!hqvsulie!fit<!Lkz<!8!fit<!ujvbqz<!kqel<!
-VOujt!ogiMk<Kh<!hk<kqbl<!jug<g?!hqt<jth<!ohx<x!hqe<!d{<miGl<!
nPg<gqe<!kjmjbh<!Ohig<Gl</!
 -ke<!-jzs<siX!Ogijpjb!outqh<hMk<Kl</!!-Vljzk<!k{qg<Gl</!
“sr<gkm<!$v{R<!sih<hqm!ouVgc!
br<gUt<!tqv{L!lvf<jkB!lXOl”!
. Okve<!ou{<hi!
 sr<gl<!hm<jmjbh<!ohick<K!Ljxh<hc!dm<ogi{<M!uf<kiz<?!dmzqEt<!
d{<mie?!H{<gTl<!Wjeb!Ofib<gTl<!ngZl</!
OuIh<hm<jm< << << < !
 OuIh<hm<jmjb!-ck<Kh<!hqpqf<k!hijz?!2!)n*!2!½!hzolMk<K?!
nkx<gqVlmr<G?!out<tim<Mh<hiz<!Osi<k<Kg<!ogiMk<Kuv!sqXfQjvh<ohVg<gq!
outqh<hMk<KuKme<?!dmz<uQg<gl<?!Svouh<hl<!-jugjtBl<!Ohig<Gl</!
 OuIh<hm<jmjb!njvk<Kh<!H,squv!uQg<gr<gt<!gjvBl</!
 -jkg<!GcfQiqm<Mg<!ogiMk<Kuv?!Ljxs<Svl<?!gQz<uQg<gl<?!Ogijp?!-Vlz<?!
Jbs<Svl<?!dm<Svl<!K{qBl</!
. G{h<himl<!&zqjg!
Lm<sr<ge<!-jzs<OsVl<!uikOfib<gTg<gie!lVf<Kgt<< < < < < < < < << < < < < < < < << < < < < < < < <!
2/!Nk{<jmk<jkzl<!
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BOTANICAL ASPECTS 
Scientific classification 
 Taxonomy position according to Bentham – hooker 
 Bentham and Hooker classified 
Kingdom  :  Plantae (Plants/ Piante) 
Sub kingdom  :  Tracheobionta (Vascular plants /  
Piante vascolari) 
Azima tetracantha  : Linn as under 
Class   : Magnolipsida 
Subclass  : Rosidae 
Series   : Bicarpellate 
Order   : Celastrales 
Family   : Salvadoraceae 
Genus   : Salvadoraceae 
Species  : Tetracantha 
 
Distribution 
 It is cultivated through out india. 
 
Identifying characters 
Habit  : Busy shrubs with shrub spices, deccan, ceylon and  
coromandal coast. 
Leaves  : Elliptic, rigid, pale 
Flower  : Small, Greenish white (or) yellow. unisexual in  
   auxillary facicles. 
Seed  : 1-2 seeded, white berries about ¼” in diameter. 
Chemical constituents 
 Leaves and stem contain 3 dimeric piperioline alkaloids. 
1. Azumine 
2. Azcarpine 
3. Carpine 
Leaves contain 
 Feridelin,  Glutinol, Lupeol and β sitosteral 
  
  
17 
 
Phytochemical aspect: 
Whole plant parts contain 
 Azimine, Azcarpine, carpine 
 
Leaves and root contain  
Terpenoids 
 
Seeds contain 
 Glycosides, Acyl-glycosides, quercetin, isorhamnetin, rhamnetin, rhamnazin. 
 
All parts contain 
 Clucosinolates 
  They are hydrolyzed into thiocyanates, iso-thiocyanates 
 
Seeds and Roots contain 
 -N-methoxy-3-indolylmethly-Glucosinolate. 
 
Seed oil contain 
 The fatty acids one, - Myrisfic acid 0.2%, Palmitic acid 5%, Stearic acid 15%, 
Arachidic acid 7%, Behenic acid 2%, Linoleic acid 18%, Eicosenoic acid 21%. 
 
Description 
 Azima tetracantha is a perennial shrub growing upto 3m in hot, dry riverine 
scrub, particularly on alluvial (or) saline soil.  The plant is dioecious, erect shrub with 
(1-)2 spines 0.5-5cm long in each leaf axil, sometimes scandent with stems upto 8m 
long, branchelets are terete (or) quadrangular, glabrous to densely hairy.  The leaves 
of the plant are elliptical in shape and are rigid, pale green colored. 
 The flowers are small, greenish white (or) yellow colored, unisexual in 
axillary fascicles. 
 Fruits are globular, white shiny 
 Seeds are compressed, circular. 
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Macroscopic characters: 
Azima tetracantha 
Leaf structures 
Nature Decussately opposite 
Shape Blade elliptical – oblong to ovate – 
oblong (or) orbicular 
Dimensions 1.5-5.5cmx0.5-4.5cm 
Stipules Absent/rudimentary 
Leaf margin Simple and entire 
Leaf apex Mucronate 
Leaf base Pinnately veined with one pair of 
lateral veins 
Flower 
structures 
Petals shape Linear oblong to oblong 
Length 2-4mm 
Lobes Triangular 
Male flowers Stamens inserted at the buse 
Female flowers Staminoids and superior ovary 
Fruit structers 
Nature Globose berry 
Dimension 0.5-1cm diameter 
   
Microscopic characters 
Leaf structures 
Transverse section  - Dorsiventral nature 
Midrib    - Flat and hemispherical 
Cuticle    - Thin, rectangular and prominent 
Vascular bundle  - Single and abanial arc shaped phloem 
Sclerenchyma    - Absent 
Lamina   - 230mm thick 
Trichomes   - Absent 
Abanial epidermis  - Stomatiferrous 
Epidermal tissues  - Stomata and epidermal cells 
Stomata   - Auisocytic 
Petiole (basal and upper part) - 1.5µm diametre circular 
  
  
19 
 
Stem structures 
Young stem  - 1.5mm thick, consists of a distinct continuous  
epidermis cortex, vascular cylingder and pita 
Epidermal cells - Squarish (or) rectangular 
Cuticle   - Thick 
Stomata  - Frequently seen 
Cortex   - 150mm width, consists of chlorenchyma and  
parenchyma 
Pith   - Wide, homogenous and parenchymatous 
Vascular cylinder - 29 discrete vascular bundles 
 
Root bark structures 
Periderm   -  No deep fissures and contains homogenous  
phellan cells 
Pseudocortex  - Inner to the periderm is a wide parenchymatous  
zone 
Secondary phloem - It consists of collapsed and non-collapsed  
phloem. 
Pharmacological activity 
 Antimicrobial activity 
 Antioxidant 
 Anti inflammatory 
 Analgesic 
 Antipyretic 
 Hepatoprotective 
 Antinephrotomic 
 Antiulcer 
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MODERN ASPECTS 
Sulphur 
Vernacular Name 
Sanskrit :  Gandhaka 
Persia  : Gogird, 
Gangird 
Gujarati : Gandhaka 
Assamia : Kiburit 
Telugu  : Gandhakamu 
Tamil  : Gandhakamu 
Burma  : Kall 
Arab  : Kibrika
  
Toxicity 
 Low Emicity and poses very little if any risk to human health.  Sulfa drugs ie 
sulfonamides can cause adverse drug reactions.  The most common adverse reaction 
is ranging from various benign rashes to life thretening stevens-Johnson syndrome” 
 “Sulfa allergy” is approximately only 3% 
Sulphur  
 Sulphur is also known as brimstone (or) burning stone because it burns easily, 
giving a blue flame Pure, native sulphur is quickly identified from its bright yellow 
colour. 
 It typically forms crust-like deposits around the margins of hot volcanic 
springs smoky volcanic chimneys called fumaroles. 
 Extracting the sulphur involves taking advantage of sulphur’s low melting 
point, which is only a little above the boiling point of water. 
     Ref: The complete guide to Rocks & minerals. 
General properties 
Alternative name - Sulphur 
Appearance  - Lemon yellow sintered microcrystals 
Standard atomic weight (Ar, standard) –  
(32.059,32.076) conventionalL 32.06 
Atomic number(z) - 16 
Group   - Group 16 (chalcogens) 
English :         Sulphur 
Bengali :         Gandhaka, Gandrak 
Hindi               :         Gandhaka (or)Bali 
Marathi            :        Gandhaka 
Kannada          :         Gandhaka 
Punjabi            :         Gandhka 
Latin                :          Brimstone 
 Malayalam      :          Baliranga 
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Period   - Period 3 
Block   - P- block 
Element category - Reactive nonmetal 
Electron configuration- (Ne)3S2 3P4  
Electrons per shell  - 2, 8, 6 
Physical properties 
Phase at STP   - Solid 
Melting point  - 388.36K (115.21°C, 239.38°F) 
Boiling point  - 717.8K (444.6°C, 832.3°F) 
Density (near r.t) - alpha: 2.07g/cm3 
    Beta : 1.96 g/cm3 
    Gamma: 1.92g/cm3 
When liquid (at M.P)  - 1.819 g/cm3 
Critical point  -  1314K, 20.7MPa 
Heat of fusion  - Mono:1.727 KJ/Mol 
Heat of vaporization -  Mono: 45 KF/mol 
Molar heat capacity  -  22.75 J/(mol.K) 
Atomic properties 
Oridation states - -2, -1, +1, +2, +3, +4, +5, +6  
(a stongly acidic oxide) 
Electronegativity - Pauling scale: 2.58 
Lonization energies - 1st : 999.6 KJ/mol 
    2nd: 2252 KJ/mol 
    3rd : 3357 Kg/mol 
    (more) 
Covalent radius - 105±pm 
Vander waals radius - 180pm 
Other properties  
Crystal structure – orthorhombic 
Thermal conductivity  - 0.205 w/(m.k) (amorphous) 
Electrical resistivity - 2x1015 Ω.m(at 20°c) (amorphous) 
Magnetic ordering - Diamagnetic (1) 
magnetic susceptibility-  (a) 15.5.10 -6cm3/mol (298 k) (2) 
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Bulk modulus  - 7.7GPa 
Mohs hardness - 2.0 
CAS number  - 7704-34-9 
History 
Discovery – Chinese (3) (Before 2000 BCE) 
Recognized as an element by – antoine lavoisier (1777) 
Clinical aspect 
History (Fire and brimstone the history of melting louisiana’s sulphur) 
 Sulphur is a non-metalic element that occurs in both combined and fee states 
and is distributed widely over the earth’s surface.  The word sulphur is latin for 
“burning stone” because of its comburtibility, sulphur was used for a variety of 
purposes at least 4,000 years ago. 
 Sulphur was used by pagan priests 2,000 years before the birth of christ pre-
roman civilizations used burned brimstone as a medicine and used “bricks” of sulphur 
as fumigants, bleaching agents and incense in religious rites.  Pliny (23-27 A.D) 
Reported that sulphur was a most singular kind of earth and an agent of great power 
on other substances and had “medicinal (sic) virtues”.  The romans used sulphur or 
fumes from its combustion as an insecticide and to purify a sick room and cleanse its 
air of evil.  Homer in the odyssey reported the same uses in 1000 B.C 
 The Greeks and Romans discovered that sulphur could be utilized to make 
fire.  The romans also experimented with using sulphur with tar, rosin, bitumen and 
other combustibles.  Their work resulted in the production of incendiary weapons.  
Crusaders returning from the holy land in the early 1300s brought with them the 
knowledge of gunpowder, which had been developed by the chinese during the time 
of confucius by mixing sulphur with other substanes. 
 
OCCURRANCE 
1. The greatest quantity of naturaly occuring sulphur by for is combined with 
other elements, most notably the sulfides of copper, iron, lead and zinc and the 
sulfates of barium, calcium (commonly known as gypsum), magnesium and 
sidium. 
2. Early civilization met their major needs from the easily mined native sulphur 
deposits near active and extinct volcanoes. 
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3. Archelogical investigations have revealed that the Romans obtained sulphur 
from Etrusan mines. Some of Pliny’s writing document sulphur mining from 
the islands north of sicily. 
4. From the late 1700s to the late 1800s 95% of the world’s manufacturing needs 
were met by the sicilian sulphur deposits. 
But monopolistic practices and high prices eventually forced industrial 
consumers to look for a new supply.  
 
Industrial uses of sulphur 
 From a rather meager beginning, sulphur has become one of the basic 
materials of industrial production. 
1. Sulphur is used to make gunpowder, matches, phosphate, insecticide, fungicides 
and medicine and in vulcanizing rubber and imporegnating wood and paper products, 
but these are only minor uses. 
2. Nearly 90% of the domestic production is converted to sulphonic acid.  This 
workhorse of chemistry is a major component in the manufacture of literally 
thousands of products, but especially fertilizer. 
 About one-half of the country’s sulphur goes to the fertilizer industry.  
Sulphur  and sulphuric acid one so necessary to manufacturing that their demand can 
be used as an accurate indication of the business activity. 
       Text book of inorganic chemistry 
Bio-chemistry 
Sulphur in the body 
 The mineral sulphur is a constituent of the amino acids cysteine, cysteine and 
methionine present in all cells of the body.  It is most concentrated in the keratin of 
skin, hair and nails and is fundamental for the synthesis of collagen, which keps the 
skin elastic and yound looking. 
 It also is found as a part of glucosamine and chondroitin sulfate fixed in 
healthy bones and cartilage. 
 Sulphur is present in certain enzymes, hormones (Insulin, Anterior pitutory) 
and substances like glutrtathione, thiamine, biotin, coenzyme –A, lipoic acid and 
taurocholic acid. 
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Dietary source 
 It is found in protein-rich foods such as meat, poultry, fish, eggs, legumes and 
milk products other good sources include garlic, onions, brussels sprouts, asparagus, 
kale and wheat germ. 
 Common and optimal dosage range 
 Sulphur in the body, approximately 850mg/day of dietary intake is considered 
necessary. 
 The generally recommended dosage range for arthritis is upto 1000 mg per 
day. 
 
Sulphur in blood 
  The total sulphur in blood (plasma) averages to about 3.1 mgm% 
 
This is present in 3 distinct forms 
i. Inorganic sulphate 0.5 – 1.1 mg/100 
ii. Neutral sulphate 1.7 – 3.5mg /100ml 
iii. Ethereal sulphate 0.1 – 1.0 mg/100ml 
 
Absorption 
 Sulphur in food is ingested in 2 forms.   
1. As inorganic sulphate of sodium, potassium and magnesium. 
2. As organic sulphate from sulphur containing amino acids, sulpholipids, 
glycoproteins, chondroitin sulphate. 
They are absorbed from the intestine into portal blood and reach the liver. 
 
Metabolism 
1. Most of the organic sulphur is oxidised to inorganic sulphates. 
2. Unoxidised sulphur is utilized for the formation of sulphur containing 
substances like insulin, anterior pituitary hormone, taurocholic acid and 
glutathione. 
3. The rest is excreted int he urine as neutral sulphur. 
 
Detoxification 
 Inorganic sulphate combines in the liver with various phenolic substances 
produced by purefication to form ethereal sulphate, which is excreted in urine. 
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Excretion 
 Sulphur is excreted in the urine in three forms.  The total amount of sulphur 
excreted in urine is about 1gm per day under normal condition.  The excretion of 
sulphur varies with the intake of sulphur containing protein and the rate of tissue 
catabolism. 
 
a. Inorganic sulphate – 85% of total excretion includes sulphates of sodium, 
potassium, clacium, magnesium. 
b. Ethereal sulphate – 10% of total excretion of this is sulphate of phenol, 
indoxyl and skatol. 
c. Neutral sulphate – 5% of total excretion.  This is unoxidised sulphur.  It 
includes cystenine, taturine, cysteine taurine, cyanites and thiocyanates. 
 
Actions 
 Its  bile secretion 
 Acts as laxative 
 Its preaparations also act alterative, laxative, diuretic, insecticide. 
 It is stimulant to the secreting organs such as skin and the bronchial mucous 
membranes. 
. Fundamental of biochemistry for medical students    
      Dr.Mrs.Ambika shanmugam MBBS MSc. 
Therapeutic uses 
 Skin disorders- Eczema, dry scalp, rashes, burns and abrasions 
 Digestive disorders and poor liver detoxification including food allergies and 
indigestion. 
 Arthritis – Rheumatoid and osteoarthritis. 
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TOXICOLOGICAL ASPECT 
gf<kgl<!fR<SGxqg<G{r<gt<< < < < < << < < < < << < < < < <!
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lijzbqZl<!gijzbqZligg<!ogiMg<g!gf<kg!fR<S!LxqBl</!
!
 Sulphur toxicity causes various physiological effects in livestock such as 
diarrhoea, reduced growth, reproduction and loctation problems, blind staggers and 
death. 
 Some of these effects have been produced experimentally by adding.   
sulphate salt to the water supply.  However, these physiological effects have occurred 
over a wide range of sulphate concentration in water. 
 The serum sulphate concentration is increased in presence renal functional 
impairment, pyloric and intestinal obstruction and leukomia. 
Marked sulphate retention in advanced glomerulonephritis came the 
development of acidosis. 
 The sulphur compounds which are important from a toxicological point of 
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1. Sulphuric acid (Oil of vitiriol battery acid) H2So4 
2. Sulphonamide (P-amino Benzene sulphonamide) 
3. Hydrogen sulphide (Sulphuretted hydrogen)H2S 
4. Sulphur-di-oxide(So2) 
 
1.Sulphuric acid: 
  Colourless, heavy, hydroscopic, oily liquid, which emits fumes, when exposed 
to the air.  a stronger form of acid is known as phyrosulphuric acid which is a brown, 
oily, fuming liquid and is represented by the formula H2S2O7.  
 
Symptoms 
Burning pain in the mouth, throat oesophagus and stomach with brownish (or) 
blood stained vomit. 
Tongue is swollen, lips are usually swollen and excoriated. 
Occassionaly hypersalivation has been observed on the second (or) third day. 
 
Fatal dose :   
  5-10ml 
 
Fatal period :  
  18-24 hours 
 
2.Sulphonamide (P-amino Benzene sulphonamide) 
 It occurs as a white crystalline odourless substance slightly bitter taste and is 
relatively insoluble in water. 
 It is generally administered by the mouth, but may be administered 
hypodeomically (or) intramuscularly. 
 
Symptoms 
 Abdominal pain, diarrhoea, skin eruptions, cyanosis, crystalluria, oliguria, 
anuria, nephrosis purpura, haemolytic anaemia, leucopenia, jaundice, delusions, 
delirium, encephalopathy and peripheral neuritis. 
 Haemolytic anaemia is sometimes due to deficiency of glucose-6-phosphate 
dehydrogenase activity in red blood cells. 
Fatal dose:  
  A single dose about 10gm may cause death. 
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3.Hydrogen sulphide 
 Colourless, transparent gas, having a somewhat sickly sweetish taste and an 
odour of rotten eggs. 
 It is formed during the decomposed process of organic substances containing 
sulphur and may be formed as a by product in some of the sulphur industries.  It is 
often found in large quantities in sewers (called stink dump) priry vaults and tannary 
rats. 
 Hydrogen sulphide is not a cumulative poison. 
 
Symptoms 
 Loss of sense of smell, dizziness, headache, nausea, vomiting, abdominal pain, 
muscular prostration, tetanic convulsion, delirium, stupor, coma and death. 
 In largely diluted it may sometimes produce febrile symptoms somewhat 
resembling typhoid fever. 
 
Fetal dose and fatal period 
 A concentration of 0.02 percent of hydrogen sulphide in the air is sufficient as 
produce local irritation in man. 
 0.05% gives rise to alarming symptoms if breathed for half an hour, while 
0.07% is dangerous, 0.18% proves total immediately 
 
4. Sulphur dioxide 
  (Sulphorous acid gas (or) sulphorous anhydride) So2. 
  This is formed by burning sulphur (or) certain metallic sulphides.  Such as 
ironpyrites, in air (or) oxygen, and is a bi-product in the manufacture of sulphuric 
acid.  Few minutes exposure to 400 p.p.m is dangerous to life. 
 
Symptoms 
 Inhaled in pure state, immediately coughing and sneezing accompanied by a 
feeling of suffocation, spasm of the glottis, dyspnoea, opacity of the cornea, cyanosis 
and convulsions. 
 It has also a remote action on the blood, causing its reduction and 
decomposition as shown by the formation of haematin with a brown colouration. 
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INGREDIENTS OF GANDHAGA MATHIRAI 
Gandhagam - Before Purification 
Gandhagam - After Purification 
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CHANGAN LEAF 
GANDHAGA MATHIRAI - PREPARATION 
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INGREDIENTS OF KARUVEPPILAI CHOORANAM 
Purification process of Poonagam 
Purified Poonagam 
 
GANDHAGA MATHIRAI - PREPARATION 
GANDHAGA MATHIRAI - PREPARATION 
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GANDHAGA MATHIRAI - PREPARATION 
GANDHAGA MATHIRAI - PREPARATION 
  
33 
 
 
 
 
  
DRUG : GANDHAGA MATHIRAI 
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4. MATERIALS AND METHODS 
Selection of drug: 
Gandhaga Mathirai mentioned in Anuboga vaidhya navaneetham (Part – 6, 
Pg.No. 89, Hakim P. Mohamed Abdulla Sahib) was selected for evaluating the toxic 
signs and symptoms when given in short and long duration.  
 
Collection of raw drug: 
The raw drugs were collected from Agricultural land in Pattukottai and Palani 
through proper identification. 
 
Ingredients of GANDHAGA MATHIRAI : 
• Gandhagam 
• Changan leaf juice 
 
Method of preparation: 
The purified drugs were taken in the following ratio. 
• Purified Gandhagam  - 1 part 
• Changan leaf juice  - S.Q 
 
Sufficient amount of sulphur is taken .  Then it will be purified in milk into 
Dhumapudam 3 times.  Then the sulphur is grained and taken  in a ceramic bowl. 
Later the sulphur is completely dipped by the leaf juice of sangilai. Then it is allowed 
to dry in sunlight. Repeat this procedure into 30 times. Later it will be grained by 
kalvam. The kundrimani size of tablet is prepared and dried. 
 
DOSAGE: 
  1 Mathirai 
 
ADJUVANT: 
        Panaivellam 
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5. QUALITATIVE AND QUANTITATIVE ANALYSIS 
PHYSICOCHEMICAL ANALYSIS 
 
 Sample Description  : GANDHAGA MATHIRAI 
 Equipment used  : Atomic Absorption Spectrometer (AAS) 
Colour: 
 About 50gm of GANDHAGA MATHIRAI was taken in a clean glass beaker 
and tested for its colour by viewing again a water opaque background under direct 
sunlight. 
 
pH: 
 The pH of GANDHAGA MATHIRAI was estimated as per the method 
prescribed in Indian Standard (IS) – 6940 (1982). One gram of the GANDHAGA 
MATHIRAI  was taken into a 100ml graduated cylinder containing about 50ml of 
water and filled up to the mark with water. The cylinder was stopped and shaken 
vigorously for two minutes and the suspension was allowed to settle for an hour at 250 
to 270.  About 25ml of the clear aqueous solution was transferred into a 50ml breaker 
and tested for pH using DIGISUN digital pH meter ( DIGISUN Electronics, 
Hyderabad, India) 
 
Determination of Ash Value: 
 Weighed accurately 2 grams of GANDHAGA MATHIRAI in tarred platinum 
or silica dish and incinerate at a temperature not be exceeding 4500C until free from 
carbon, cooled and weighed. Calculate the percentage of ash with reference to the air 
dried drug. 
 
Water Soluble Ash: 
 To the gooch crucible containing to the total ash, added 25ml of water and 
boiled for 5 minutes. Collected the insoluble matter in a sintered glass crucible or on 
ash less filter paper. Wash with hot water and ignite in a crucible for 15 minutes at a 
temperature nor exceeding 4500 C  subtract the weight of the insoluble matter from 
the weight of the ash the difference of the weight represents the water soluble ash. 
Calculate the percentage of water soluble ash with reference to the air dried drug. 
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Acid Insoluble Ash: 
 Boiled the ash 5 minutes with 25ml of 1:1 dil HCL. Collect the insoluble 
matter in gooch crucible on an ash less filter paper wash with hot water and ignite. 
Cooled in a desiccators and weighted calculated the percentage of acid insoluble ash 
with reference to the air dried drug. 
 
Loss on Drying: 
 Five grams of GANDHAGA MATHIRAI is heated in a hot oven at 1050C to 
constant weight and the percentage of loss of weight has calculated there from. 
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PHYTOCHEMICAL ANALYSIS 
 
PROCEDURE 
Test for Alkaloids (Ansari, 2006)  
The extract was evaporated in a test tube. To the residue dilute HCL was 
added, shaken well and filtered.  
1.Mayer’s Test: 
  To the 2-3 ml of filtrate Mayer’s reagent was added. Formation of yellow 
precipitation showed the presence of alkaloids. 
Ansari, S. H. 2006.  
  Essentials of pharnacognosy, 1st edition, Birla publications, New Delhi. pp. 
357-359, 588-590. 
2.Dragendroff’s Test:  
  To 2 mg of the ethanolic extract 5 ml of distilled water was added, 2M  
Hydrochloric acid was added until an acid reaction occurs. To this 1 ml of 
Dragendorff’s reagent was added. Formation of orange or orange red precipitate 
indicates the presence of alkaloids. 
3.Hager’s Test:  
  To 2 mg of the ethanolic extract taken in a test tube, a few drops of Hager’s  
reagent was added.Formation of yellow precipitation confirms the presence of 
alkaloids. 
 
Test for Carbohydrates and Glycosides 
1.Molisch Test  
  2 mg of ethanolic extract was shaken with 10ml of water, filtered and the 
filtrate was concentrated. To this 2 drops of freshly prepared 20% alcoholic solution 
of α- naphthol was added. 2 ml of conc. sulphuric acid was added so as to form a 
layer below the mixture. Redviolet ring appear, indicating the presence of 
carbohydrates which disappear on the addition ofexcess of alkali. 
 
2.Legal’s Test 
  The test is employed for digitoxose containing glycosides. The extract of drug 
is dissolved in pyridine, sodium nitroprusside solution is added to it and made 
alkaline, pink or red color is produced.  
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3.Borntrager’s Test 
Borntrager’s test is employed for presences of anthraquinones. The drug is 
boiled with dilute sulphuric acid, filtered and to the filtrate benzene, or ether or 
chloroform is added and shaken well. The organic layer is separated to which 
ammonia is added slowly. The ammoniacal layer shows pink to red color due to 
presences of anthraquinone glycosides. 
 
Test for PhytoSteroids (IP, 1996) 
1.Salkowski Test:  
  To 2 ml of extract, 2 ml of chloroform and 2 ml of conc. H2SO4 was added. 
The solution was shaken well. As a result chloroform layer turned red and acid layer 
showed greenish yellow fluorescence. 
Indian Pharmacopoeia (IP). 1996.  
  Govt. of India, Ministry of Health and Family Welfare Published by the 
Controller of Publications, New Delhi, A-47, A-53, A-54. 
 
2.Liebermann-Burchard’s test 
  2 mg of dry extract was dissolved in acetic anhydride, heated to boiling, 
cooled and then 1 ml of concentrated sulphuric acid was added along the sides of the 
test tube. Formation of green colour indicates the presence of steroids. 
Test for Flavanoids (Kokate, 1994) 
Shinoda Test: 
To the extract, 5 ml of 95% ethanol and few drops of concentrated 
hydrochloric acid was added. To this solution 0.5 gm of magnesium turnings were 
added. Pink colouration indicated the presence of flavanoids. 
Kokate, C. K. 1994.  
  Practical Pharmacognosy, 4th edition, Vallabh Prakashan, New Delhi.  4 - 29. 
Test for Tannins (Mukherjee, 2002) 
Lead Acetate Test:  
  On addition of lead acetate solution to the extract white precipitate appeared. 
Mukherjee, P. K. 2002.  
  Quality control of herbal drugs, business horizons pharmaceutical publishers, 
New Delhi.  356 - 358. 
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Saponin (Ansari, 2006) 
Foam Test:  
  Drug extract was shaken vigorously with water. No persistent foam was 
formed. 
QUANTITATIVE ANALYSIS OF GANDHAGA MATHIRAI  
PROCEDURE: 
Quantitative Estimation of carbohydrate 
The total sugar content was estimated by Anthrone method (Roe, 1955). A 
known amount of the sample was taken, ground well with 80% ethanol and was 
centrifuged at 4000 rpm. From the supernatant, 0.5 ml was taken and 5 ml of anthrone 
reagent was added. The tubes were kept in a boiling water bath for 15 min. After that, 
they were kept in a dark room for another 15 minutes. The colour intensity developed 
was read in a spectrophotometer at 650 nm. 
  
Ref: ROE, J. H. (1955), “The determination of sugar in blood and spinal fluid with 
anthrone reagent” Ibid., ill: 335-343. 
 
Quantitative Estimation of flavanoids: (Evans, 1996) 
Total flavonoid content was determined by Aluminium chloride method using 
catechin as a standard. 1ml of test sample and 4 ml of water were added to a 
volumetric flask (10 ml volume). After 5 min 0.3 ml of 5 % Sodium nitrite, 0.3 ml of 
10% Aluminium chloride was added. After 6 min incubation at room temperature, 2 
ml of 1 M Sodium hydroxide was added to the reaction mixture. Immediately the final 
volume was made up to 10 ml with distilled water. The absorbance of the reaction 
mixture was measured at 510 nm against a blank spectrophotometrically. Results were 
expressed as catechin equivalents (mg catechin/g dried extract). 
 
Ref: Devanaboyina N et al., “Preliminary Phytochemical Screening, Quantitative 
Estimation And Evaluation Of Antimicrobial Activity Of Alstoniamacrophylla Stem 
Bark” IJSIT, 2013, 2(1), 31-39 
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Quantitative Estimation of Saponins: (Evans, 1996) 
Methanolic and water extract was dissolved in 80% methanol, 2ml of Vanilin 
in ethanol was added, mixed well and the 2ml of 72% sulphuric acid solution was 
added, mixed well and heated on a water bath at 600c for 10min, absorbance was 
measured at 544nm against reagent blank. Diosgeninis used as a standard material and 
compared the assay with Diosgenin equivalents. 
 
Ref: Devanaboyina N et al., “Preliminary Phytochemical Screening, Quantitative 
Estimation And Evaluation Of Antimicrobial Activity Of Alstoniamacrophylla Stem 
Bark” IJSIT, 2013, 2(1), 31-39 
 
Quantitative Estimation of Tannins: (Robert, E.B. 1971. Agro.J.63, p.511)  
1ml of the extract was mixed with 5ml of vanillin hydrochloride reagent (mix 
equal volumes of 8% HCL in methanol and 4% vanillin in methanol). The mixed was 
allowed to stand for 20mins and measure the absorbance at 500nm. The standard 
graph was plotted for working standard catechin solution (0 to 250µg/µl).  
 
Ref: Robert, EB, "Method for estimation of tannin in grain sorghum ", Agro J , 
vol. 63, 1971,p.511; 10. 
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Fig. 3: FTIR Apparatus 
FTIR-Mechanism 
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FOURIER TRANSFORM – INFRA RED SPECTROSCOPY 
PERKIN ELMER – SPECFTRUM ONE 
Introduction 
 Vibrational spectroscopy is an extremely useful tool in the elucidations of 
molecular  structure. The spectral bands can be assigned to different vibrational 
modes of the molecule. The various functional groups present in the molecule can be 
assigned by a comparison of the spectra with characteristic functional group 
frequencies. As the positions of the bands are directly related to the strength of the 
chemical bond, a large number of investigations including intermolecular interactions, 
phase transitions and chemical kinetics can be carried out using this branch of 
spectroscopy. 
 In IR spectroscopy, the resonance absorption in made possible by the change 
in dipole moment accompanying the vibrational transition. The infrared spectrum 
originates from the vibrational motion of the molecule. The vibrational frequencies 
are a kind of fingerprint of the compounds. This property is used for characterization 
organic, inorganic and biological compounds. The band intensities are proportional to 
the concentration of the compound and hence qualitative estimations are possible. The 
IR spectroscopy is carried out by using Fourier transform technique. 
Principle 
 Infra red spectroscopy involves study of the interaction of electromagnetic 
radiation with matter. Due to this interaction,l electromagnetic radiation characteristic 
of the interacting system may be absorbed (or emitted). The experimental data consist 
of the nature (frequency of wave length) and the amount (intensity) of the 
characteristic radiation absorbed or emitted. These data are correlated with the 
molecurlar and electronic structure of the substance and with intra – and inter 
molecular interactions. 
 FT-IR spectroscopy is used primarily for qualitative and quantitative analysis 
of organic compounds, and also for determining the chemical structure of inorganic 
materials. The region between 500-4000 wave number is referred to as the finger print 
region. Absorption bands in this region are generally due to intra molecular 
phenomena and are highly specific for each material. The specificity if these bands 
allow computerized data searches to be performed against reference libraries to 
identify a material. 
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Table of Characteristic IR Absorptions 
Frequency, cm-1 Bond Functional group 
3640 - 3610 (s, sh) O-H stretch Free hydroxyl alcohols phenols 
3500 - 3200 (s,b) O-H stretch, H – bonded Alcohols, phenols 
3400 – 3250 (m) N – H stretch Primary, secondary, amines, 
amides 
3300 – 2500 (m) O – H stretch Carboxylic acids 
3330 -  3270 (n, s)  –C (triple bond) C – H : C  - H 
stretch 
Alkynes (terminal) 
3100 – 3000 (s) C – H stretch Aromatics 
3100 – 3000 (m) = C – H stretch Alkenes 
3000 – 2850 (m) C – H stretch Alkenes 
2830 – 2695 (m) H – C = 0; C –H stretch  Aldehydes 
2260 -  2210 (v) C (triple bond) N stretch Nitriles 
2260 – 2100 (w) C (triple bond) C- stretch Alkynes 
1760 – 1665 (s) C = 0 stretch Carbonyls (general) 
1760 – 1690 (s) C = 0 stretch Carboxylic acids 
1750-  1735 (s) C = 0 stretch Esters, saturated aliphatic 
1740 – 1720 (s) C = 0 stretch Aldehydes, saturated aliphatic 
1730 – 1715 (a) C = 0 stretch Alpha, beta – unsaturated esters 
1715 (s) C = 0 stretch Ketones, saturated aliphatic 
1710 – 1665 (s) C = 0 stretch Alpha, beta – unsaturat 
aldehydes, ketones 
1680 – 1640 (m) -C = C - Alkenes 
1650 – 1580 (m) N – H bend Primary amines 
1600 – 1585 (m) C-C stretch (in – ring) Aromatics 
1550 – 1475 (s) N – 0 asymmetric stretch Nitro compounds 
1500 – 1400 (m) C –C stretch (in – ring) Aromatics 
1470 – 1450 (m) N – 0 asymmetric stretch Nitro compounds 
1370 – 1350 (m) C – H bend Alkanes 
1360 – 1290 (m) C – H rock Alkanes 
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1335 – 1250 (s) C – N stretch Aromatic amines 
1320 – 1000 (s) C – 0 stretch Alcohols, carboxylic acids, 
esters, ethers 
1300 – 1150 (m) C – H wag ( - CH2X) Alkyl halides 
1250 – 1020 (m) C – N stretch Aliphatic amines  
1000 – 650 (s) =C – H bend Alkynes 
950 – 910 (m) O – H bend Carboxylic acids 
910 – 665 (s, b) N – H wag Primary, secondary amines 
900 – 675 (s) C – H “oop” Aromatics 
850 – 550 (m) C – CI stretch Alkyl halides 
725 – 720 (m) - C (triple bond) C-H : C- H 
bend 
Alkynes 
690 – 515 (m) C  - Br stretch Alkyl halides 
 
M = medium, w = weak, s=strong, n =  narrow, b = broad, sh = sharp 
 
Sampling techniques: 
 There are a variety of techniques for sample preparation depending on the 
physical form of the sample to be analyzed. 
 Solid : KBr or Nujol mull method 
 Liquid : CsI / TIBr Cells 
 Gas : Gas Cells 
Experimental Procedure: Done at SAIF, IIT Madras, Chennai – 36KBr Method 
 The Sample was grounded using – an agate mortar and pestle to give a very 
fine powder. 
 The finely powder sample was mixed with about 100 mg dried KBr salt. 
 The mixture was then pressed under hydraulic press using a dye to yield a 
transparent disc (measure about 13 mm diameter and 0.3mm in thickness), 
through which the beam of spectrometer passed.  
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HR SEM - METHODOLOGY 
 
 
HR SEM-Methodology: 
 An SEM is essentially a high magnification microscope, which used a focused 
scanned collection beam to produce images of the sample, both top-down and, with 
the necessary sample preparation, cross-sections. The primary electron beam interacts 
with the sample in a number of key ways:- 
Primary electrons generate low energy secondary electrons, which tend to emphasize 
the topographic nature of the specimen. 
  Primary electrons can be backscattered which produces images with a high 
degree of atomic number (Z) contrast. 
  Ionized atoms can relax by electron shell-to-shell transitions. Which lead to 
either X-ray emission or Auger electron ejection. The X-rays emitted are 
characteristic of the elements in the top few urn of the sample. 
Sample Preparation: 
 Sample preparation can be minimal or elaborate for SEM analysis depending 
on the nature of the samples and the data required. Minimal preparation includes 
acquisition of a GANDHAGA MATHIRAI that will fit into the SEM chamber. And it 
should be analyzed. 
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INDUCTIVELY COUPLED PLASMA OPTICAL EMISSION 
SPECTROMETRY (ICP-OES), 
 
Fig. 5: ICPOES  Apparatus 
 
ICP OES METHODOLOGY: 
 ICP, abbreviation for Inductively Coupled Plasma, is one method of optical 
emission spectrometry, When plasma energy is given to an analysis sample from 
outside, the component elements (atoms) is excited. When the excited atoms return to 
low energy position, emission rays that correspond to the photon wavelength are 
measured. The element type is determined based on the position of the photon rays, 
and the content of each element is determined based on the ray’s intensity. 
 To generate plasma, first, argon gas is supplied to torch coil, and high 
frequency electric current is applied to the work coil at the tip of the torch tube. Using 
the electromagnetic field created in the torch tube by the high frequency current, 
argon gas in ionized and plasma is generated. This plasma has high electron density 
and temperature (10000K) and this energy is used in the excitation –emission of the 
sample. Solution samples are introduced into the plasma in an atomized state through 
the narrow tube in the center of the torch tube. 
Sample preparation: 
  Solids cannot be analyzed directly. Such samples should be made into clear 
aqueous medium quantitatively. When acids are used to prepare solutions care should 
be taken. The concentration of the acids in the final provided solution should not be 
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more than 2% v/v. highly acidic and organic solutions cannot be analyzed. As a guide 
line weigh exactly, around 200mg of substance and dissolve in 5mL of 5% of water or 
aquaregia or whatever acid to make 100mL of final solution. Make proper dilutions, if 
necessary. Free HF should not present in the final solution to be aspirated. 
  Ideal concentration is around 100 ppm of the element of interest. Total 
dissolved solids should be not more than 0.2% w/v in the final solution Very dilute 
solution may not give reliable results. Each element has a detection limit. A minimum 
solution volume of 25 ml is necessary for analysis. 
In ICP intensity of light emitted when the sample “sprayed or aspirated into an argon 
plasma” is measured at different wavelengths. The intensity of light at a given 
wavelength will be proportional to a particular elemental ion concentration. The 
intensity is calibrated with known standard concentration. For accurate quantitative 
results It is necessary to simulate the sample matrix condition with that of the 
standard. Each element generally will have many emission lines and the sensitivity is 
different for each of this wave length. When more than one element is present it is 
quite common that some emission lines interfere due to overlapping. 
  It is preferable to use plastic containers for sample handling and preserving 
samples for ICP-OES analysis. Glass containers can give problems especially when 
analyzing certain metal ions at low concentration. 
  The samples of  GANDHAGA MATHIRAI was prepared. 
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BIOCHEMICAL ANALYSIS 
BIOCHEMICAL ANALYSIS OF GANDHAGA MATHIRAI: 
Preparation of extract: 
  5 gms of the drug was taken in a 250 ml clean beaker and 50 ml of distilled 
water was added to it.  Then it was boiled welll for about 10minutes.  Then it is 
allowed to cool and filtered in a 100ml volometric flask and made up to 100ml with 
distilled water.  The extract is used for the qualitative analysis. 
Qualitative analysis:  
S.No. EXPERIMENTS OBSERVATION INFERENCE 
1. Test for calcium: 
2 ml 0f the above prepared extract 
taken in a clean test tube to this add 
2 ml of 4% ammonium oxalate 
solution. 
Formation of white 
colour  precipitate 
 
presence of 
calcium 
 
2. Test for sulphate: 
2 ml of the extract is added to 5% 
barrium chloride solution. 
 
Formation of white 
colour  precipitate 
 
Presence of 
sulphate. 
3. Test for chloride: 
The extract is treated with silver 
nitrate solution. 
 
Formation of white 
colour  precipitate 
 
Presence of 
chloride. 
 
4. Test for carbonate: 
The substance is treated with 
concentrated HCL. 
 
Formation of 
effervescence. 
 
presence of 
carbonate. 
5. Test for starch: 
The extract is added with weak 
iodine solution. 
 
Formation of blue 
colour 
 
presence of 
starch. 
6. Test for ferric iron: 
The extract is acidified with glacial 
acetic acid and potassium ferro 
cyanide. 
 
Formation of blue 
colour 
 
presence of 
ferric iron. 
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7. Test for ferrous iron: 
The extract is treated with 
concentrated nitric acid ammonium 
thiocyanide solution. 
 
Appearance of 
blood red colour. 
 
presence of 
ferrous iron 
8. Test for phosphate: 
The extract is treated with 
ammonium molybdate and 
concentrated nitric acid. 
 
Formation of yellow 
precipitate 
 
 
presence of 
phosphate. 
 
9. Test for albumin: 
The extract is treated with esbach’s 
reagent. 
 
Formation of yellow 
precipitate 
presence of 
albumin. 
10. Test for tannic acid: 
The extract is treated with ferric 
chloride. 
Formation of blue 
black precipitate. 
presence of 
tannic acid. 
 
11. Test for unsaturation: 
Potassium permanganate solution 
is added to the extract. 
 
It gets decolourised. 
 
Presence of 
unsaturated 
compounds. 
12. Test for the reducing sugar: 
5ml of benedict’s qualitative 
solution is taken in a test tube and 
allowed to boil for 2 minutes and 
add 8 to 10 drops of the extract and 
again boil it for 2 minutes. 
Colour change 
occurs. 
 
Presence of 
reducing sugar. 
13. Test for amino acid: 
One or two drops of the extract is 
placed on a filter paper and dried 
well. After drying, 1 %  ninhydrin 
is sprayed over the same and dried 
it well. 
Appearance of 
Violet colour 
 
Presence of 
amino acid. 
 
14. Test for zinc: 
The extract is treated with 
potassium  ferro cyanide. 
Formation of white 
precipitate 
Presence of zinc. 
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6. PRECLINICAL TOXICITY  STUDY 
TOXICOLOGICAL STUDIES ON GANDHAGA MATHIRAI  
OBJECTIVES 
 The aim of this study is to evaluate the toxicity of the substance GANDHAGA 
MATHIRAI , when administered orally to female Wistar Albino Rats with different 
doses, so as to provide a rational base for the evaluation of the toxicological risk to 
man and indicate potential target organs. 
 
Guidelines followed: 
 OECD Guidelines No.423. 
 The experimental protocol was approved by IAEC (Institutional Animal 
Ethical Committee) as per the guidance of CPCSEA (Committee for the Purpose of 
Control and Supervision of Experiments on Animals), Ministry of Environment and 
Forest, Government of India. 
 
Study design and Controls: 
       1)  Wistar Albino Rats in controlled age and body weight were selected. 
2) GANDHAGA MATHIRAI  was administered at 5mg/kg, 50mg/kg, 
300mg/kg, 2000 mg/kg body weight as water as suspension along with blank. 
3) The results were recorded on the day of drug administration approximately 
1st, 3rd , 4th, 24th hours in post dosing further made in to observation upto 14 
days. 
4) The animals were kept in a clean environment with 12 hour light and 12 hour 
dark cycles. The air was conditioned at 22 ±3ºC and the relative humidity was 
maintained between 30-70% with 100% exhaust facility. 
 
EXPERIMENTAL PROCEDURE 
Animals 
   Female Wistar albino rats (150 – 200 gm)  were used for the study. The 
animals were obtained from animal house, Kerala Veterinary and Animal Sciences, 
Mannuthy, Kerala. The animals were placed at random and allocated to treatment 
groups in polypropylene cages with paddy husk as bedding. Animals were housed at a 
temperature of 24±2oC and relative humidity of 30 – 70 %. A 12:12 light:dark cycle 
was followed. All animals were allowed to free access to water and fed with standard 
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commercial pelleted rat chaw (M/s. Hindustan Lever Ltd, Mumbai). All the 
experimental procedures and protocols used in this study were reviewed by the 
Institutional Animal Ethics Committee, Nandha college of pharmacy, Erode 
(688/PO/Re/S/02/CPCSEA) and were in accordance with the Institutional ethical 
guidelines (Proposal Number:NCP/IAEC/2018-19/20). 
 
Test Compound 
 GANDHAGA MATHIRAI   
 
Administration Procedure 
 Panaivellam was used as vehicle and various doses of GANDHAGA 
MATHIRAI  were administered through oral route using gastric gavage tubes to 
animals by suspending in vehicle.  
   The animals were marked on body with picric acid solution prepared in water. 
The marking within the cage was as below. 
 
Table-1 Group Numbering and Identification animals were marking on body 
Group No Animal Marking 
1 Head 
2 Body 
3 Tail 
 
The group no., sex of the animal and animal numbers were identified as 
indicated below using cage label and body marking on the animals. 
 
Table – 2 Numbering and Identification cage label and body marking                       
on the animals. 
Cage No Group No 
Animal 
marking 
Sex 
1 I H,B,T Female 
2 II H,B,T Female 
3 III H,B,T Female 
4 IV H,B,T Female 
5 V H,B,T Female 
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  The doses for the study were selected based on literature search and range 
finding study. Following the period of fasting, the animals were weighed and then 
drug was administered orally as single dose using a needle fitted onto a disposable 
syringe of approximate size at the following different doses. 
 
ACUTE TOXICITY STUDY 
Acute Toxicity Studies 
 Acute toxicity studies were performed according to OECD-423 (Organization 
of Economic and Cooperation Development) guidelines.  
 Female Wister albino rats were selected by random sampling technique were 
employed in this study. The animals were fasted for 4 hrs with free access to water. 
The GANDHAGA MATHIRAI  was administered orally at a dose of 5 mg/kg 
initially and mortality if any was observed for 3 days. If mortality was observed in 
two out of three animals, then the dose administered was considered as toxic dose. 
However, if the mortality was observed in only one animal out of three animals then 
the same dose was repeated again to confirm the toxic effect. If no mortality was 
observed, then higher (50, 300, 1000 and 2000 mg/kg) doses of the GANDHAGA 
MATHIRAI  were employed for further toxicity studies. The following general 
behaviour was also observed during the acute toxicity study (Ecobichon DJ, 1997). 
3.1. Doses: 
 The doses for the study were selected based on literature search and range 
finding study. Following the period of fasting, the animals were weighted and then 
drug was administered orally as single dose using a needle fitted onto a disposable 
syringe of approximate size at the following different doses. 
Table – 3. Doses 
GROUP DOSE 
Group –I Control 
Group – II 5mg/kg 
Group – III 50mg/kg 
Group – IV 300mg/kg 
Group – V 2000mg/kg 
 
 The test substance was administered as single dose. After single dose 
administration period, all animals were observed for 14 days. 
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General Behaviours 
S.No General Behaviour 
1 Sedation 
2 Hypnosis 
3 Convulsion 
4 Ptosis 
5 Analgesia 
6 Stupar Reaction 
7 Motor activity 
8 Muscle Relaxant 
9 CNS Stimulant 
10 CNS Depressant 
11 Pilo Erection 
12 Skin Colour 
13 Lacrimation 
14 Stool Consistancy 
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SUB-ACUTE TOXICITY STUDY 
1.Objective 
 The objective of this ‘Sub-acute toxicity study of GANDHAGA MATHIRAI  
on Wistar Albino Rats’ was to assess the toxicological profile of the test drug when 
treated as a single dose. Animals should be observed for 28 days of drug 
administration. This study provides information on the possible health hazards likely 
to arise from exposure over a relatively limited period of time. 
 
2. Test Guideline followed 
 OECD 407 Method – Sub-Acute Toxic Class Method (Repeated Dose 28-Day 
Oral Toxicity Study in Rodents) 
 
3. Test substance Detail 
 Name: GANDHAGA MATHIRAI  
 
 Wistar albino rats of either sex weighing 150-200g were used in the study. The 
animals were divided in to 3 groups of 6 animals each.  Group I served as control 
received Distilled water (1ml/kg). Group II, III & IV received the GANDHAGA 
MATHIRAI  at the dose of 12.5 mg/kg , 25 mg/kg and 50mg/kg respectively.  
Table 4. Animal Groupings 
Groups Drug Treatment 
I Control (1ml/kg, p.o) 
II GANDHAGA MATHIRAI                  (12.5mg/kg, p.o) 
III GANDHAGA MATHIRAI                 (25mg/kg, p.o) 
IV GANDHAGA MATHIRAI                 (50mg/kg, p.o) 
  
Numbering and Identification 
 The animals were marked on body with picric acid solution prepared in water. 
The marking within the cage was as below. 
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Table-5 Group Numbering and Identification animals were marking on body 
Group No Animal marking 
Control H,B,T, HB,BT,HT 
Low dose H,B,T,HB,BT,HT 
Middle dose H,B,T,HB,BT,HT 
High dose H,B,T,HB,BT,HT 
H-head, B-body, T-tail 
 The group no., cage no., sex of the animal and animal no. were identified as 
indicated below using cage . label and body marking on the animals: 
 
Numbering and Identification cage label and body  
marking on the animals. 
Cage no Group no Animal marking Both Sex 
1 Control 
H,B,T  Male  
HB,BT,HT Female 
2 Low dose 
H,B,T Male 
HB,BT,HT Female 
3 Middle dose 
H,B,T Male 
HB,BT,HT Female 
4. High dose 
H,B,T Male 
HB,BT,HT Female 
HB – Head Body, BT – Body Tail, HT – Head Tail 
 
 The vehicle (Panaivellam) and test drugs were administered orally, once daily 
for 28 days. Body weight, food intake and water intake were monitored at regular 
intervals. The animals were sacrificed on 29th day for biochemical and 
histopathological studies. Prior to the sacrifice, animals were isolated in individual 
cages and fasted for 12 hrs, with water provided ad libitum.  
 Then, they were anaesthetized with pentobarbitone (45mg/kg, i.p) and the 
blood was collected by sino-orbital puncture. Blood samples for the determinations of 
hematological parameters (Ghai, 1995) were collected in heparinized tubes and used 
for the following determinations, hemoglobin (Hb), red blood cell (RBC) count, white 
blood cell (WBC) count and differential count (DC)  
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 Non-heparinized tubes were used for serum biochemistry determinations. To 
obtain the serum, blood samples were placed at room temperature for approximately 
30 min. Then, the tubes were centrifuged at 3000 x g for 10 min and the supernatants 
were taken for the determinations of SGPT (AST), ALT (SGOT), ALP, Creatinine, 
Blood urea nitrogen, Creatinine Phosphokinase and Lactate Dehydrogenase.  
 
Estimation of AST and ALT 
Activities of serum Aspartate transaminase (AST) and Alanine transaminase 
(ALT) were assayed by the method of Reitman and Frankel, 1957. 0.2 ml of serum 
with 1 ml of substrate (aspartate and α-ketoglutarate for AST; alanine and α -keto 
glutarate for ALT, in phosphate buffer pH 7.4) was incubated for an hour in case of 
AST and 30 minutes for ALT. 1 ml of DNPH solution was added to arrest the reaction 
and kept for 20 min in room temperature. After incubation 1 ml of 0.4N NaOH was 
added and absorbance was read at 540 nm. Activities expressed as IU/L. 
 
Estimation of ALP (King, 1965)  
 Set up three test-tubes. Into the 1st (test), added 5 ml of the substrate solution 
(p-nitrophenyl phosphate in glycine/NaOH buffer) followed by 0.1 ml of serum. After 
30 minutes reaction at 370C, the optical density was measured at 405 nm. Into the 2nd 
tube, 5 ml of substrate solution was added with 0.1 ml of serum. After mixing, the 
optical density was measured immediately. Into the 3rd tube, 0.1 ml of water was 
added with 5.0 ml of p – nitrophenol standard solution, optical density was measured.   
   
Estimation of Blood Urea (Natelson et al., 1951)  
 Labeled three test-tubes as B, T and S. Into B, pipette, 0.02 ml water, into T, 
0.02 ml blood and into S, 0.02 ml standard urea solution (40 mg urea in 100 ml of 
water). 0.1 ml of diacetyl monoxime solution and 5 ml of acid regent 
(Thiosemicarbazide) was added into all the test-tubes. Mixed and kept in a boiling 
water bath for 15 minutes. After cooling, the absorbance was read at 540 nm and 
concentration of urea in mg/dl was calculated.    
 
 Estimation of Serum Creatinine (Slot, 1965) 
 Labeled three test-tubes as B, T and S. Into B, pipetted, 2 ml of water, into T, 
2 ml serum and 4 ml of water, into S, 3 ml of water and 1 ml of creatinine standard 
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(4mg/dl). 2 ml of ammonium sulphate and 2 ml of sodium tungstate was added in all 
the three test-tubes. Centrifuged and removed 3 ml of supernatant from each test tube. 
1 ml of picric acid and distilled water was added to the supernatant of test tubes B, T 
and S. Absorbance was read at 520 nm and concentration of serum creatinine in mg/dl 
was calculated. 
 
Determination of Creatine Phosphokinase  
 The activity of CK was estimated by the method of Rosalki (1967).  CK 
catalyses the conversion of creatine phosphate and ADP to creatine and ATP. The 
ATP and glucose are converted to ADP and glucose-6-phosphate by hexokinase 
(HK). Glucose -6-phosphate dehydrogense (G-6-PDH) oxidizes D-glucose-6-
phosphate and reduces the nicotinamide adenine dinucleotide (NAD). The rate of 
NADH formation, measured at 340nm, is directly proportional to serum CK activity. 
One ml of working reagent was added to 50 µl of test sample, mixed and incubated at 
37o C for 1min. After incubation, change in the optical density was measured for 3 
min at an interval of 1min against blank at 340nm. The activity of creatine 
Phosphokinase was expressed as U/L. 
 
Determination of Lactate Dehydrogenase 
 The activity of LDH was estimated by the method of Teitz,1976. The enzyme 
LDH is distributed in tissues particularly in heart, muscle and kidney. LDH catalyzes 
the oxidation of lactate to pyruvte in the presence of NAD which is subsequently 
reduced to NADH. The rate of NADH formation was measured at 340nm and is 
directly proportional to LDH activity. One ml of the working reagent was added to 10 
µl of test sample, mixed and incubated at 37o C for 1min. After incubation, change in 
the optical density was measured for 1min at an interval of 1 min against reagent 
blank at 340 nm. The activity of LDH was expressed as U/L. 
 After blood collection, the animals were sacrificed by cervical decapitation 
and the organs such as brain, heart, liver, spleen, kidney and testis were removed and 
weighed. The organs were preserved in 10% buffered formaldehyde for 
histopathological observations. 
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HISTOPATHOLOGICAL STUDIES 
 Anatomy of the liver was studied immediately after sacrificing the animals. A 
small portion was fixed in 10% neutral buffered formalin as described by Luna 14. 
Thin sections of 4-5µm were taken, stained with Haematoxylin and Eosin and 
histology was studied. 
 
Statistical Analysis 
 The values were expressed as mean ± SEM. The statistical analysis was 
carried out by one way analysis of variance (ANOVA) followed by Dunnett’s‘t’ – test 
using graph pad version I. P values <0.05 were considered significantly. 
 
 
  
  
59 
 
7. RESULTS 
QUALITATIVE AND QUANTITATIVE ANALYSIS 
Table -6 
Colour characters of GANDHAGA MATHIRAI 
No Nature of drug Nature of colour 
1 GANDHAGA MATHIRAI  Greenish 
 
Table7— Physicochemical analysis of samples of GANDHAGA MATHIRAI 
[Values are mean of three determinations ±SEM] 
Parameters Total ash Values 
Ash value 
Water soluble ash 
Acid insoluble ash 
7.65±0.011 
0.85±0.011 
Extractive value Ethanol soluble extractive value 8.10±0.310 
Loss on drying Loss on drying at 70°C 7.20±0.240 
 
SEM- singularity expansion method 
Table-8 
Particle size and pH of GANDHAGA MATHIRAI 
S.No Parameters Values obtained 
1 Particle size by SEM 0.5-2 µ 
2 pH 7.140 
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PHYTO-CHEMICAL STUDY 
This experimental study was taken up to qualitative analysis of Phyto-
chemicals in the given sample using various test and the results are exhibited in Table 
Table No 9: Incidence of various phyto-chemicals in Gandhaga Mathrai 
S.No. Name of Tests Conducted Result Observed 
Observation of Alkaloids 
1. Mayer’s Test Negative 
2. Dragendroff’s Test Negative 
3. Hager’s Test  Positive 
Observation of Carbohydrates and Glycosides 
4. Molisch Test  Positive 
5. Legal’s Test Negative 
6. Borntrager’s Test for anthraquinones Negative 
Observation of Phytosterols 
7. Liebermann – Burchard Test Negative 
8. Salkowski Test Negative 
Observation of Flavanoids 
9. 
Shinoda Test 
(Magnesium turnings & Hydrochloric 
acid) 
Negative 
10. Fluorescence Test Negative 
Observation of Tannins 
11. Ferric chloride test Negative 
12. Potassium dichromate test Positive  
13. Lead acetate test Positive 
14. Millon’s test Negative 
15. Biuret test Negative 
16. Ninhydrin test Negative 
Observation of fixed oils and fats 
17. Spot test Negative 
18. Saponification test Positive 
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Observation of Lignin 
19. Phloroglucinol test Negative 
Observation of Saponins 
20. Frothing test Negative 
  
Note: Positive indicates the presence of Phytochemical; Negative indicates the 
absence of Phytochemical 
 
Results 
Phytochemical analysis of GANDHAGA MATHIRAI  shows the presence of 
carbohydrates, glycosides , tannins, alkaloids, fixed oil and fats . 
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FOURIER TRANSFORM - INFRARED SPECTROSCOPY 
IR TRACER - 100 THE NEW FOURIER TRANSFORM INFRARED 
SPECTROPHOTOMETER 
Chart- 1 FTIR results of Gandhaga Mathirai 
 
Table – 10 Functional group by FTIR study 
FREQUENCY cm-1 BOND FUNCTIONAL GROUP 
464.84 C-I stretch Aliphatic iodo compounds 
601.79 C-Br stretch Alkyl halides 
671.23 C-Cl stretch Aliphatic chloro compounds 
1122.57 C-O stretch Acyl and phenyll 
1386.82 C-H rock Alkanes 
1411.89 
 δ=O stretch Sulphate 
1550.77 C=C stretch Aromatic compounds 
2318.44 P-H stretching δ-lactone 
2355.08 P-H stretching Phosphines 
2818.00 C-H stretching Aldehydes 
2881.65 C-H stretching Alkanes 
3664.75 O-H stretch Water 
S-strong, W-weak, M-medium 
Result: 
 FTIR study of Gandhaga Mathirai shows the presene of functional groups 
such as  Alkanes, Aldehydes, δ-lactone, Aromatic compounds, Acyl and phenyll, 
Aliphatic iodo and chloro compounds, Alkyl halides, Phosphines, Water. 
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SEM ANALYSIS 
Scanning Electron Microscope (SEM) 
 
SEM -5000 Magnification 
 
SEM -10000 Magnification 
Result: 
 The particles were stabilized and have irregular morphology. The particles 
were distributed in range 10 µm and the size is below 5 µm 
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                               ICP – OES of GANDHAGA MATHIRAI  
          ICP – OES of PP 
S. no Elements Wavelength (nm) Concentration 
1. Al 396.152 BDL 
2. As 188.979 BDL 
3. Ca 315.807 21.170 mg/L 
4. Cd 228.802 BDL 
5. Cu 327.393 BDL 
6. Fe 238.204 BDL 
7. Hg 253.652 BDL 
8. K 766.491 23.071 mg/L 
9. Mg 285.213 01.104 mg/L 
10. Na 589.592 24.180 mg/L 
11. Ni 231.604 BDL 
12. Pb 220.353 BDL 
13. P 213.617 76.307 mg/L 
 
BDL: Below Detectable Limit(Normal-1ppm) 
     1%  = 10000ppm, 
     1ppm = 1/1000000 or 0.0001% 
Results: 
The result indicate that the formulation is extremely safe as it contains heavy 
metals within specified limits.  
It also has physiologically important minerals like Calcium, ,Magnesium, 
Sodium, Phosphorus and Potassium. In Gandhaga Mathirai, the heavy metals like 
Arsenic, Mercury, Lead, Cadmium and trace element like Nikkal were below 
detectable level. This reveals the safety of the drug and it has free from toxic 
substances and has no side effects.  
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XRD of GANDHAGA MATHIRAI 
 
Result: 
        These XRD fingerprints shows both the similarities and differences of the 
sample successfully and is a valuable primary tool for checking the quality control of 
herbo animal medicines. Modern techniques are necessary to standardize and bringout 
high quality herbal products owing their complex nature. The different peaks shows 
the presence of minerals in the sample. 
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BIO-CHEMICAL ANALYSIS OF GANDHAGA MATHIRAI 
Preparation of the extract:   
  5 gms of the drug was taken in a 250 ml clean beaker and 50 ml of distilled 
water was added to it.  Then it was boiled welll for about 10minutes.  Then it is 
allowed to cool and filtered in a 100ml volometric flask and made up to 100ml with 
distilled water.  The extract is used for the qualitative analysis. 
Table - 11 
BIO-CHEMICAL ANALYSIS  
S.NO EXPERIMENT OBSERVATION INFERENCE 
1.  
TEST FOR CALCIUM 
2ml of the above prepared extract is taken 
in a clean test tube. To this add 2ml of 4% 
Ammonium oxalate solution 
A white precipitate is 
formed 
Indicates the 
presence of 
calcium 
2. 
TEST FOR SULPHATE 
2ml of the extract is added to 5% Barium 
chloride solution. 
A white precipitate is 
formed 
Indicates the 
presence of 
sulphate 
3.  
TEST FOR CHLORIDE 
The extract is treated with silver nitrate 
solution 
A white precipitate is 
formed 
Indicates the 
presence of 
chloride 
4. 
TEST FOR CARBONATE 
The substance is treated with 
concentrated Hcl. 
No Brisk 
effervescence is 
formed 
Absence of 
carbonate 
5. 
 
TEST FOR STARCH 
The extract is added with weak iodine 
solution 
No Blue colour is 
formed 
Absence of 
starch 
6.  
TEST FOR FERRIC IRON 
The extract is acidified with Glacial 
acetic acid and potassium ferro cyanide. 
 
No blue colour is 
formed 
Absence of ferric 
iron 
7. 
TEST OF FERROUS IRON  
The extract is treated with concentrated 
Nitric acid and Ammonium thio cyanate 
solution 
Blood red colour is 
formed 
Indicates the 
presence of 
ferrous iron 
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8.  
TEST FOR PHOSPHATE 
The extract is treated with Ammonium 
Molybdate and concentrated nitric acid 
No yellow 
precipitate is formed 
Absence of 
phosphate 
9.  
TEST FOR ALBUMIN 
The extract is treated with Esbach’s 
reagent 
No Yellow 
precipitate is formed 
Absence of 
Albumin 
10.  
TEST FOR TANNIC ACID 
The extract is treated with ferric chloride. 
No Blue black 
precipitate is formed 
Absence tannic 
acid 
11.  
TEST FOR UNSATURATION 
Potassium permanganate solution is 
added to the extract 
It gets decolourised. 
 
Indicates the 
presence of 
unsaturated 
compound 
12.  
TEST FOR THE REDUCING SUGAR 
5ml of Benedict’s qualitative solution is 
taken in a test tube and allowed to boil for 
2 mts and add 8-10 drops of the extract 
and again boil it for 2 mts. 
No colour change 
occurs. 
Absence of 
Reducing sugar 
13.  
TEST FOR AMINO ACID 
One or two drops of the extract is placed 
on a filter paper and dried well. After 
drying, 1% Ninnhydrin is sprayed over 
the same and dried it well. 
No Violet colour is 
formed 
Absence of 
Amino acid 
14. 
TEST FOR ZINC 
The extract is treated with Potassium 
Ferrocyanide. 
No white precipitate 
is formed 
Absence of Zinc. 
 
Inference: 
  Analysis reveals the presence of Calcium, Sulphate, Chloride, Ferrous iron, 
Unsaturated compounds in  GANDHAGA MATHIRAI . 
  Biochemical Analysis report was given by Mrs. N.Nagaprema, M.Sc., 
H.O.D, Bio Chemical Department, Government Siddha Medical College, 
Palayamkottai. 
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ACUTE TOXICITY STUDY ON GANDHAGA MATHIRAI  
Effect of Acute Toxicity (14 Days) of GANDHAGA MATHIRAI  
Table 12 Physical and behavioral examinations. 
 
Group no. Dose(mg/kg) Observation sign No. of animal affected. 
Group-I Control Normal 0 of 3 
Group- II 5 mg/kg Normal 0 of 3 
Group-III 50 mg/kg Normal 0 of 3 
Group-IV 300 mg/kg Normal 0 of 3 
Group-V 2000 mg/kg Normal 0 of 3 
 
Table – 13 shows the effect of control – Distilled water ( 1ml/kg ) on general 
behavior after single oral administration in Rat. 
SL NO GENERAL BEHAVIOR 
Time of observation after control – Distilled 
water  ( 1ml/kg ) administration 
1st hour 3rd hour 4th hour 24th hour 
1 Sedation - - - - 
2 Hypnosis - - - - 
3 Convulsion - - - - 
4 Ptosis - - - - 
5 Analgesia - - - - 
6 Stupor reaction - - - - 
7 Motor activity - - - - 
8 Musle relaxant - - - - 
9 CNS stimulant - - - - 
10 CNS depressant - - - - 
11 Pilo erection - - - - 
12 Skin colour changes - - - - 
13 Lacrimation - - - - 
14 Stool consisteny - - - - 
+ Present, - Absent 
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Table - 14 shows the effect of GANDHAGA MATHIRAI  ( 5mg/kg ) on general 
behavior after single oral administration in Rat. 
 
SL NO GENERAL BEHAVIOUR 
Time of observation after GANDHAGA 
MATHIRAI  
( 5 mg / kg ) administration 
1st hour 3rd hour 4th hour 24th hour 
1 Sedation - - - - 
2 Hypnosis - - - - 
3 Convulsion - - - - 
4 Ptosis - - - - 
5 Analgesia - - - - 
6 Stupor reaction - - - - 
7 Motor activity - - - - 
8 Musle relaxant - - - - 
9 CNS stimulant - - - - 
10 CNS depressant - - - - 
11 Pilo erection - - - - 
12 Skin colour changes - - - - 
13 Lacrimation - - - - 
14 Stool consisteny - - - - 
+ Present, - Absent 
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Table-15  shows the effect of GANDHAGA MATHIRAI  ( 50mg/kg ) on general 
behavior after single oral administration in Rat. 
 
SL NO GENERAL BEHAVIOR 
Time of observation after GANDHAGA 
MATHIRAI  
( 50 mg / kg ) administration 
1st hour 3rd hour 4th hour 24th hour 
1 Sedation - - - - 
2 Hypnosis - - - - 
3 Convulsion - - - - 
4 Ptosis - - - - 
5 Analgesia - - - - 
6 Stupor reaction - - - - 
7 Motor activity - - - - 
8 Musle relaxant - - - - 
9 CNS stimulant - - - - 
10 CNS depressant - - - - 
11 Pilo erection - - - - 
12 Skin colour changes - - - - 
13 Lacrimation - - - - 
14 Stool consisteny - - - - 
+ Present, - Absent 
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Table-16  shows the effect of GANDHAGA MATHIRAI  ( 300mg/kg ) on general 
behavior after single oral administration in Rat. 
 
SL NO GENERAL BEHAVIOR 
Time of observation after GANDHAGA 
MATHIRAI  
( 300 mg / kg ) administration 
1st hour 3rd hour 4th hour 24th hour 
1 Sedation - - - - 
2 Hypnosis - - - - 
3 Convulsion - - - - 
4 Ptosis - - - - 
5 Analgesia - - - - 
6 Stupor reaction - - - - 
7 Motor activity - - - - 
8 Musle relaxant - - - - 
9 CNS stimulant - - - - 
10 CNS depressant - - - - 
11 Pilo erection - - - - 
12 Skin colour changes - - - - 
13 Lacrimation - - - - 
14 Stool consisteny - - - - 
+ Present, - Absent 
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Table-17 shows the effect of GANDHAGA MATHIRAI  ( 2000 mg/kg ) on 
general behavior after single oral administration in Rat. 
 
SL NO GENERAL BEHAVIOR 
Time of observation after GANDHAGA 
MATHIRAI  
( 2000 mg / kg ) administration 
1st hour 3rd hour 4th hour 24th hour 
1 Sedation - - - - 
2 Hypnosis - - - - 
3 Convulsion - - - - 
4 Ptosis - - - - 
5 Analgesia - - - - 
6 Stupor reaction - - - - 
7 Motor activity - - - - 
8 Musle relaxant - - - - 
9 CNS stimulant - - - - 
10 CNS depressant - - - - 
11 Pilo erection - - - - 
12 Skin colour changes - - - - 
13 Lacrimation - - - - 
14 Stool consisteny - - - - 
+ Present, - Absent 
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Table-18  Home cage activity 
Functional and 
Behavioral 
observation 
O
bs
er
v
a
tio
n
 
5mg/kg 
Group 
(G-I) 
50mg/kg 
(G-II) 
300mg/kg 
(G-III) 
 
1000mg/kg 
(G-IV) 
2000mg/kg 
(G-V) 
Female 
n=3 
Female 
n=3 
Female 
n=3 
Female 
n=3 
Female 
n=3 
Body position Normal 3 3 3 3 3 
Respiration Normal 3 3 3 3 3 
Clonic involuntary 
Movement 
Normal 
behaviour 
3 3 3 3 3 
Tonic involuntary 
Movement 
Normal 
behaviour 
3 3 3 3 3 
Palpebral closure Normal 
behaviour 
3 3 3 3 3 
Approach 
response 
Normal 3 3 3 3 3 
Touch response Normal 3 3 3 3 3 
Pinna reflex Normal 3 3 3 3 3 
Tail pinch 
response 
Normal 3 3 3 3 3 
 
Table-19  Hand held observation 
Functional and 
Behavioral 
Observation 
O
bs
er
v
a
tio
n
 
Control 
5 
mg/ kg 
(G-I) 
50 
mg/kg 
(G-II) 
300 
mg/kg 
(G-III) 
1000 
mg/kg 
(G-IV) 
2000 
mg/kg 
(G-V) 
Female 
n=3 
Female 
n=3 
Female 
n=3 
Female 
n=3 
Female 
n=3 
Female 
n=3 
Reactivity Normal 3 3 3 3 3 3 
Handling Normal 3 3 3 3 3 3 
Palpebral closure Normal 
behaviour 
3 3 3 3 3 3 
Lacrimation Normal 
behaviour 
3 3 3 3 3 3 
Salivation Normal 
behaviour 
3 3 3 3 3 3 
Piloerection Normal 
behaviour 
3 3 3 3 3 3 
Pupillary reflex Normal 3 3 3 3 3 3 
Abdominal tone Normal 3 3 3 3 3 3 
Limb tone Normal 3 3 3 3 3 3 
 
 
  
74 
 
Table-20  Mortality 
Group no Dose no(mg/kg) Mortality 
Group-I Control 0 of 3 
Group-II 5 (mg/kg) 0 of 3 
Group-III 50 (mg/kg) 0 of 3 
Group-IV 300 (mg/kg) 0 of 3 
Group-V 2000(mg/kg) 0 of 3 
 
Results: 
The results of acute toxicity study of  Gandhaga Mathirai were shown on  
table 17. Gandhaga Mathirai didn’t show any change in general behavior, toxic 
symptoms and did not produce mortality after 1hr to 24 hrs of oral administration. 
From the dose administrated in acute toxicity study, there are 3 doses 12.5, 25 and 
50mg/kg were selected for further sub-acute toxicity study.  
  
  
Table 21. Effect of 
Groups Drug Treatment 
I 
Control  
Distilled water 
(1ml/kg, p.o) 
II 
Gandhaga 
Mathirai 
(12.5mg/kg, p.o) 
III 
Gandhaga 
Mathirai 
(25mg/kg, p.o) 
IV 
Gandhaga 
Mathirai 
(50mg/kg, p.o) 
Values are in mean ± SEM (n=6)
*P<0.05, **P<0.01, ***P<
Figure 1. Effect of  
0
50
100
150
200
250
1st Day
Control Kanthaga Mathirai 12.5
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SUB-ACUTE TOXICITY STUDY 
Gandhaga Mathirai on body weight during 28 days 
administration in rats 
Body Weight (gms)
1st Day 7th Day 14th Day 
168.73± 
3.42 
176.22± 
4.97 
196.34± 
4.77 
186.66± 
9.82 
195.80± 
6.77 
204.33± 
6.65 
181.66± 
7.92 
190.83± 
6.50 
206.66± 
7.48 
172.50± 
4.64 
189.16± 
5.25 
198.35± 
6.95 
 
0.001 Vs Control 
Gandhaga Mathirai on body weight during 28 days 
administration in rats 
7th Day 14th Day 21st Day 
Kanthaga Mathirai 25 Kanthaga Mathirai 50
drug 
 
21st Day 28th Day 
210.54± 
6.04 
220.22± 
4.40 
218.33± 
7.41 
226.54± 
6.35 
221.60± 
5.71 
232.50± 
4.22 
209.65± 
7.26 
221.68± 
6.61 
drug 
 
28th Day
  
Table 22. Effect of 
Groups Drug Treatment
I 
Control  
Distilled water 
(1ml/kg, p.o) 
II 
Gandhaga 
Mathirai 
(12.5mg/kg, p.o)
III 
Gandhaga 
Mathirai 
(25mg/kg, p.o) 
IV 
Gandhaga 
Mathirai 
(50mg/kg, p.o) 
Values are in mean ± SEM (n=6)
*P<0.05, **P<0.01, ***P<0.001 Vs Control
Figure 2. Effect of 
0
10
20
30
40
50
60
70
80
1st Day
Control Kanthaga Mathirai 12.5
 
76 
Gandhaga Mathirai on food intake during 28 days 
administration in rats 
 
Food Intake (gms)
1st Day 7th Day 14th Day 
 38.42±1.32 42.56±2.86 39.30±2.20 
 
47.55±2.75 50.65±3.33 50.98±2.90 
50.80±2.35 65.76±4.95 55.45±3.77 
56.85±2.90 55.22±3.24 62.75±2.25 
 
 
Gandhaga Mathirai on food intake during 28 days
administration in rats 
7th Day 14th Day 21st Day 
Kanthaga Mathirai 25 Kanthaga Mathirai 50
drug 
 
21st Day 28th Day 
53.75±3.19 56.90±2.72 
58.96±2.06 62.58±3.24 
60.60±3.90 62.76±3.07 
66.74±3.22 65.20±4.95 
 drug 
28th Day
  
Table 23. Effect of 
Groups Drug Treatment 
I 
Control  
Distilled water 
(1ml/kg, p.o) 
II 
Gandhaga 
Mathirai 
(12.5mg/kg, p.o)
III 
Gandhaga 
Mathirai 
(25mg/kg, p.o) 
IV 
Gandhaga 
Mathirai 
(50mg/kg, p.o) 
Values are in mean ± SEM (n=6)
*P<0.05, **P<0.01, ***P<0.001 Vs Control
Figure 3. Effect of 
0
10
20
30
40
50
60
70
80
1st Day
Control Kanthaga Mathirai 12.5
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Gandhaga Mathirai on water intake during 28 days 
administration  in rats 
Water Intake (ml)
1st Day 7th Day 14th Day 
51.66±2.02 58.76±4.22 64.00±3.90 70.34±4.73
 
57.75±3.45 56.24±4.46 54.22±3.08 52.24±3.25
45.22±3.24 52.05±3.48 56.20±4.05 55.75±3.90
54.90±3.07 53.76±4.95 56.85±4.90 58.43±4.44
 
 
Gandhaga Mathirai on water intake during 28 days 
administration in rats 
7th Day 14th Day 21st Day 
Kanthaga Mathirai 25 Kanthaga Mathirai 50
drug 
 
21st Day 28th Day 
 65.76±4.80 
 60.56±3.92 
 59.24±4.10 
 57.72±3.27 
drug 
 
28th Day
  
Table 24. Shows the effect of 
Groups Drug Treatment
I 
Control 
Distilled water
(1ml/kg, p.o)
II Gandhaga(12.5mg/kg, p.o)
III Gandhaga(25mg/kg, p.o)
IV Gandhaga(50mg/kg, p.o)
Values are in mean ± SEM (n=6)
*P<0.05, **P<0.01, ***P<0.001 Vs Control
 
Figure 4. Shows the effect of 
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Gandhaga Mathirai on RBC, WBC and Hb in rats 
after 28 days drug administration 
 
RBC million 
cells/cmm 
WBC 
cells/cmm 
 
 
 
4.57 ± 
0.16 
8638.52± 
87.66 
 Mathirai 
 
4.58 ± 
0.15 
8287.08± 
241.17 
 Mathirai 
 
4.43 ± 
0.27 
8869.84± 
80.65 
 Mathirai 
 
4.39 ± 
0.20 
9278.43± 
175.12* 
 
 
Gandhaga Mathirai on RBC and Hb in rats after 28 
days drug administration 
 
Hb (gms %)
Kanthaga Mathirai 25 Kanthaga Mathirai 50
Haemoglobin 
gm  % 
11.77± 
0.28 
11.64± 
0.28 
11.93± 
0.15 
12.24± 
0.21* 
 
  
Figure 5. Shows the effect of 
 
 
 
 
 
7000
7500
8000
8500
9000
9500
10000
Control Kanthaga Mathirai 12.5
 
79 
 
Gandhaga Mathirai on WBC in rats after 28 days
drug administration 
 
WBC (Cells/Cmm)
Kanthaga Mathirai 25 Kanthaga Mathirai 50
 
 
  
Table 24 (a)  Shows the effect of 
 
Groups Drug Treatment
I 
Control 
Distilled water
(1ml/kg, p.o)
II 
Gandhaga
Mathirai 
(12.5mg/kg, p.o)
III 
Gandhaga
Mathirai 
p.o)
IV 
Gandhaga
Mathirai 
p.o)
Values are in mean ± SEM (n=6)
*P<0.05, **P<0.01, ***P<0.001 Vs Control
 
Figure 6. Shows the effect of 
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Gandhaga Mathirai on Differential Count in 
rats after 28 days drug administration 
 
Differential Count %
Neutophils Eosinophils Monocyte
 
 
 
30.00± 
1.79 
1.17± 
0.31 
3.33±
0.42
 
 
29.0± 
0.71 
1.40± 
0.25 
3.20±
0.20
 
(25mg/kg, 
 
34.40± 
0.68 
1.60± 
0.24 
3.40±
0.24
 
(50mg/kg, 
 
30.00± 
1.00 
1.17± 
0.17 
3.17±
0.17
 
 
Gandhaga Mathirai on Differential Counts in rats 
after 28 days drug administration 
 
Eosinophils Monocytes
Kanthaga Mathirai 25 Kanthaga Mathirai 50
 
 Lympocyte 
 
 
65.83± 
1.64 
 
 
67.40± 
2.14 
 
 
61.80± 
2.06 
 
 
66.67± 
1.94 
 
Lymphocytes
  
Table 25. Shows the effect of 
SGOT and ALP) in rats after 28 days 
 
 
Groups Drug Treatment
I 
Control 
Distilled water
(1ml/kg, p.o)
II Gandhaga(12.5mg/kg, p.o)
III Gandhaga(25mg/kg, p.o)
IV Gandhaga(50mg/kg, p.o)
 
Values are in mean ± SEM (n=6)
*P<0.05, **P<0.01, ***P<0.001 Vs Control
 
Figure 7. Shows the effect of 
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Gandhaga Mathirai on Hepatic Functions (SGPT, 
drug administration
 
 
SGPT 
(IU/L) 
SGOT 
(IU/L) 
 
 
 
83.83± 
1.42 
150.17± 
4.59 
 Mathirai 
 
83.20± 
1.16 
147.60± 
4.34 
 Mathirai 
 
89.40± 
2.91 
148.60± 
4.35 
 Mathirai 
 
107.33± 
4.46* 
185.00± 
5.03* 
 
 
Gandhaga Mathirai on Hepatic Functions  in rats 
after 28 days drug administration 
 
SGOT (IU/L) ALP (IU/L)
Kanthaga Mathirai 25 Kanthaga Mathirai 50
 
ALP 
(IU/L) 
270.83± 
4.17 
274.40± 
5.90 
286.40± 
3.20 
303.67± 
6.08* 
 
  
Table 25 (a) Shows the effect of 
Groups Drug Treatment
I Distilled water
II Gandhaga(12.5mg/kg, p.o)
III Gandhaga(25mg/kg, p.o)
IV Gandhaga(50mg/kg, p.o)
Values are in mean ± SEM (n=6)
*P<0.05, **P<0.01, ***P<0.001 Vs Control
 
Figure 8. Shows the effect of 
Urea and Creatinine)  in rats after 28 days 
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Gandhaga Mathirai on Kidney Functions in rats 
after 28 days drug administration 
 
Urea 
(mg/dl) 
Control  
 
(1ml/kg, p.o) 
34.67± 
1.12 
 Mathirai 
 
32.80± 
1.39 
 Mathirai 
 
36.00± 
2.03 
 Mathirai 
 
54.83± 
1.49* 
 
 
Gandhaga Mathirai on Kidney Functions (Blood 
drug administration
 
 
Creatinine (mg/dl)
Kanthaga Mathirai 25 Kanthaga Mathirai 50
Creatinine 
(mg/dl) 
0.84± 
0.07 
1.00± 
0.12 
0.97± 
0.08 
2.41± 
0.11** 
 
 
  
Table  25 (b)Shows the effect of 
Groups Drug Treatment
I Distilled water
(1ml/kg, p.o)
II Gandhaga(12.5mg/kg, p.o)
III Gandhaga(25mg/kg, p.o)
IV Gandhaga(50mg/kg, p.o)
 
Values are in mean ± SEM (n=6)
*P<0.05, **P<0.01, ***P<0.001 Vs Control
Figure 9. Shows the effect of 
(Creatinie Phosphokinase and Lactate Dehydrogenase and in rats after 28 days 
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Gandhaga Mathirai on Cardiac Functions in 
rats after 28 days drug administration 
 
Creatinine 
Phosphokinase 
(IU/L) 
Control  
 
 
146.83± 
4.79 
 Mathirai 
 
164.20± 
6.34 
 Mathirai 
 
165.20± 
6.36 
 Mathirai 
 
233.83± 
14.61** 
 
 
Gandhaga Mathirai on Cardiac Functions 
drug administration 
 
Lactate Dehydrogenase (IU/L)
Kanthaga Mathirai 25 Kanthaga Mathirai 50
Lactate 
Dehydrogenase 
(IU/L) 
543.50± 
7.72 
594.20± 
5.65 
597.20± 
5.79 
714.33± 
34.85** 
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HISTOPATHOLOGICAL STUDIES 
 
HEART 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RESULT :   
   Normal cardiac muscle fibers seen in middle dose, it shows myocardium with  
myocytes showing mild inflammatory infiltrates seen in High dose. 
  
CONTROL MIDDLE DOSE (25mg/kg) 
HIGH DOSE (50mg/kg) 
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LIVER 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RESULT :   
   Normal  Liver parenchyma seen in Middle dose, individual hepatocytes show 
no significant pathology. Portal traid shows mild inflammation seen in highdose. 
  
CONTROL MIDDLE DOSE (25mg/kg) 
HIGH DOSE (50mg/kg) 
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KIDNEY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
RESULT :   
   Normal  Renal parenchyma seen in Middle dose, blood vessels show 
congestion seen in highdose 
  
CONTROL MIDDLE DOSE (25mg/kg) 
HIGH DOSE (50mg/kg) 
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RESULTS 
In sub-acute toxicity study, body weight, food intake and water intake were 
observed on 1st, 7th, 14th 21st and 28th day of Gandhaga Mathirai after drug 
administration. The effect of Gandhaga Mathirai regarding body weight during 28 
days treatment in rats was given in table 21 and figure 1. There was no significant 
change in the body weight compared to control with all the four  doses of Gandhaga 
Mathirai during 28 days treatment. 
The effect of Gandhaga Mathirai on food intake during 28 days treatment in 
rats was given in table 22 and figure 2. Gandhaga Mathirai did not alter the food 
intake at all the three dose levels as compared to control during the 28 days treatment. 
It indicates that it does not influence food intake.  
The effect of Gandhaga Mathirai on water intake during 28 days treatment in 
rats was given in table 23 and figure 3. Gandhaga Mathirai did not alter the water 
intake at all the three dose levels tested in animals compared to control animals during 
the 28 days treatment. There was no significant change in water intake as compared to 
control. 
Table 24, figure 4 and 5, shows the effect of Gandhaga Mathirai on 
haematological parameters like RBC, WBC and Hb in rats after 28 days treatment. 
12.5 and 25 mg/kg of Gandhaga Mathirai did not produce any significant change in 
RBC, WBC and Hb compared to control. Gandhaga Mathirai at 50mg/kg did not alter 
the RBC levels compared to control, but has significant (P<0.05) increase in the levels 
of WBC and Hb compared to control. 
The effect of Gandhaga Mathirai on Differential Count in rats after 28 days 
treatment was shown on table 24(a) and figure 6. All the three doses of Gandhaga 
Mathirai did not show any significant change in differential counts like Neutrophils, 
Eosinpophils, Monocyte and Lympocytes. From the effect of Gandhaga Mathirai on 
hematological parameters it was found that 12.5 and 25 mg/kg does not produce any 
toxicity in haemopoietic system, but high dose i.e. 50 mg/kg of Gandhaga Mathirai 
slightly increased the levels of both WBC and Hb. 
The effect of Gandhaga Mathirai on hepatic functions in rats after 28 days 
treatment was shown on table 25 and figure 7. The hepatic enzymes (SGPT, SGOT 
and ALP) were remaining normal with low dose of Gandhaga Mathirai (12.5mg/kg). 
the mid dose of Gandhaga Mathirai (25mg/kg) did not alter the levels of SGPT, 
SGOT and ALP.  
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The effect of Gandhaga Mathirai on renal functions in rats after 28 days 
treatment was shown on table 25(a) and figure 8. Low dose and Middle dose (12.5 
mg/kg and 25mg/kg) of Gandhaga Mathirai does not showed any significant change 
in urea and creatinine after 28 days treatment compared to control. But the higher 
dose 50mg/kg of Gandhaga Mathirai significantly increased the urea (P<0.05) and 
creatinine (P<0.01) compare to control.   
The effect of Gandhaga Mathirai on Cardiac functions in rats after 28 days 
treatment was shown on table 25 (b) and figure 9. Low dose and Middle dose of  
Gandhaga Mathirai (12.5mg/kg and 25mg/kg) did not alter the cardiac biomarker 
enzymes as compared to control animals. The higher dose of Gandhaga Mathirai 
(50mg/kg) significantly (P<0.01) increase the levels of both Creatinie Phosphokinase 
and Lactate Dehydrogenase after 28 days administration, compared to control.  
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 BIOSTATISTICAL ASPECTS 
 
Biological assay refers to assessment of the potency of vitamins, hormones, 
toxicants and drugs of all types by means of the responses produced when doses are 
given to experimental animals. In every dose response situation, two components 
must be considered; the stimulus and the subject. 
The stimulus is applied to the subject as a started dose namely concentration, 
weight, time or appropriate measure. The subject manifest a response, the level of 
intensity below which the response does not occur & above which the response occur, 
suh a value has often been called threshold. But the term tolerance is now widely 
accepted. 
 
MEDIAN EFFECTIVE DOSE (E.D.50) 
 It is the dose which produces the desired response in half the animal 
population tested. 
 
MEDIAN EFFECTIVE DOSE (E.D.50) 
 It is the dose which kills half the population of the animal tested. 
 
LD50 Measurement (Toxicity) 
• If the test compound shows any pharmacological activity then the L.D.50 of 
the drug is determined. 
• By determining the L.D.50, we can justify whether to proceed with the drug or 
not. 
Table- 26  Acute toxicity study analysis 
Group Dose in mg/kg No. of rats No. of rats died 
I Distilled water (1ml/kg) 3 - 
II 5 3 - 
III 50 3 - 
IV 300 3 - 
V 2000 3 - 
 
Since there was no mortality of the animal in acute toxicity study, lethal dose 
of drug could not be calculated. 
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Table – 27: Sub – Acute Toxicity Analysis 
Group Dose (mg/kg) Both rats Days No.of rats died 
I Control 3 Male + 3 Female 28 - 
II 12.5 3 Male + 3 Female 28 - 
III 25 3 Male + 3 Female 28 - 
IV 50 3 Male + 3 Female 28 - 
 
 In case of Sub – Acute Toxicity Study, with the help of physiological 
parameters such as Haematological investigations and with the Histopathological 
studies the drug reaction within the animal can be assessed and are being tabulated 
respectively. 
 Lethal dose of the drug “GANDHAGA MATHIRAI”can be calculated with 
higher dose level of the drug which can be done in further studies. 
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8. DISCUSSION 
The preclinical toxicity study of GANDHAGA MATHIRAI  was conducted 
with the prime objective to find out whether the drug has possess any side effects or 
adverse reactions on long term administration. 
Biochemical analysis of GANDHAGA MATHIRAI  indicated the presence of 
calcium, sulphate, chloride, ferrous iron and Unsaturated compounds. Heavy toxic 
metals such as lead, mercury, arsenic, and zinc were absent. 
Phytochemical analysis of GANDHAGA MATHIRAI  shows the presence of 
carbohydrates, glycosides , tannins, alkaloids, fixed oil and fats . 
FTIR study of GANDHAGA MATHIRAI shows the presene of functional 
groups such as Alkanes, Aldehydes, δ-lactone, Aromatic compounds, Acyl and 
phenyll, Aliphatic iodo and chloro compounds, Alkyl halides, Phosphines, Water. 
Scanned Electron Microscope study of end product shows that the particles 
were stabilized and have irregular morphology. The particles were distributed in range 
10µm and the size is below 5 µm 
In acute toxicity study all the animals were active and did not showed any 
signs of toxicity. The motor activities were normal in all the 5 groups of animals.  
This acute toxicity study results reveals that GANDHAGA MATHIRAI  was 
nontoxic upto a dose level of 2000mg/kg body weight of the animal. 
Doses for sub-acute toxicity study were selected on the basis of acute toxicity 
study. The selected doses were 12.5mg/kg, 25mg/kg and 50mg/kg body weight of the 
animal. 
In sub-acute toxicity study in low and middle dose (12.5mg/kg and 25mg/kg) 
no signs of toxicity were observed. No changes in the hematological parameters. 
There was no changes in food intake, water intake and body weight. No mortality 
occurred till the last day of the study.  
Necropsy study of the major organs liver, kidney and heart showed no 
apparent change in colour. The texture of the organs maintained and the specimens 
were normal in low and middle dose (12.5mg/kg and 25mg/kg) on macroscopical 
examination when compared with that of the control group.  
Histopathological examination revealed that normal architecture in 
comparison with control and treated animal. 
Since, there was no mortality in both acute and sub-acute toxicity studies the 
lethal dose of the drug could not be calculated. The biostatistical analysis reveals that 
GANDHAGA MATHIRAI  is safe up to a dose level of 2000mg /kg body weight of 
the animal.  
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9. SUMMARY 
The ingredients of GANDHAGA MATHIRAI  were purified and the drug was 
prepared according to the process mentioned in Anuboga vaidhya navaneetham              
(Part – 6, Pg.No. 89, Second Edition - 2002, Hakim P. Mohamed Abdulla Sahib) The 
drug was selected for evaluating the toxic effect and mortality when given in short 
and long duration. The aim of this study is to evaluate the safety of the drug 
GANDHAGA MATHIRAI  by administering it to Wistar albino rats at various dose 
levels.  
In review of literature, the ingredients of GANDHAGA MATHIRAI were 
discussed in depth with a special attention paid to their medicinal uses and 
toxicological aspects. 
  The ingredients of GANDHAGA MATHIRAI are gandhagam and changan 
leaf.  The Gandhagam were purchased from Palani and Changan leaf collected from 
Pattukkottai.  
  The raw samples were taken for purification and test medicine was prepared, 
as per the method narrated in the literature. 
Biochemical analysis of GANDHAGA MATHIRAI  indicated the presence of 
calcium, sulphate, chloride, ferrous iron and Unsaturated compounds. Heavy metals 
such as lead, mercury, arsenic, and zinc were absent. 
Phytochemical analysis of GANDHAGA MATHIRAI  shows the presence of 
carbohydrates, glycosides , tannins, alkaloids, fixed oil and fats . 
FTIR study of GANDHAGA MATHIRAI shows the presene of functional 
groups such as Alkanes, Aldehydes, δ-lactone, Aromatic compounds, Acyl and 
phenyll, Aliphatic iodo and chloro compounds, Alkyl halides, Phosphines, Water. 
Scanned Electron Microscope study of end product shows that the particles 
were stabilized and have irregular morphology. The particles were distributed in range 
10µm and the size is below 5 µm 
In acute toxicity study all the animals were active and did not showed any 
signs of toxicity. The motor activities were normal in all the 5 groups of animals.  
This acute toxicity study results reveals that GANDHAGA MATHIRAI  was 
nontoxic upto a dose level of 2000mg/kg body weight of the animal. 
The Acute toxicity study was conducted to know single dose toxicity of 
GANDHAGA MATHIRAI  on female Wistar Albino Rats. The study was conducted 
using 15 female Wistar Albino Rats. The female animals were selected for study of 6 
weeks old with weight range of within ±20% of mean body weight at the time of 
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randomization. The groups were numbered as group I, II, III, IV and V and dose with 
control, 5mg/kg, 50mg/kg, 300mg/kg and 2000mg/kg of GANDHAGA MATHIRAI . 
The drug was administered by oral route as single dose and observed for 14 days. 
Daily the animals were observed for clinical signs and mortality. Body weight of 
animals was recorded once in a week. 
There were no physical and general behavioral changes observed in wistar 
albino rats of 5mg/kg, 50mg/kg, 300mg/kg and 2000mg/kg to rats during 14 days. 
Body weight of all animals did not reveal any significant change as compared 
to vehicle control group.   
Food consumption of all group animals was normal 
Mortality was not observed in all treated groups.  
  In Sub-acute toxicity animals were selected randomly grouped into four 
different groups containing minimum 6 animals (3 male + 3 female) per groups. The 
groups were numbered as group I, II, III and dose with control, 12.5mg/kg (low dose), 
25mg/kg (Middle dose) and 50mg/kg (High dose) of GANDHAGA MATHIRAI . The 
GANDHAGA MATHIRAI  was administered as single dose for 28 days and all 
animals were observed daily once. These observations were also performed on week 
ends.  
The observations included clinical signs of toxicity, food intake, water intake, 
body weight. No signs of toxicity were observed. There was no significant changes in 
food intake, water intake and body weight. No mortality occurred till the last day of 
the study. 
The blood samples are used to evaluate Hematological parameters (like RBC, 
WBC, HB,DC) and evaluate biochemical parameters (like SGOT, SGPT, ALP, 
UREA and CREATININE). No changes in haematological parameters and 
biochemical parameters in low and middle dose (12.5 mg/kg, 25 mg/kg) and mild 
changes in high dose (50mg/kg). 
On completion of the 28days of drug administration, Wistar Albino Rats were 
sacrificed. In macroscopic examination the Heart, Kidneys and Liver organs were 
weighed. The organs were normal when compared with control group. 
Histopathological examination revealed normal architecture in comparison with 
control and treated animal in low and middle doses (12.5 mg/kg, 25 mg/kg) and mild 
changes in high dose (50mg/kg). 
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10. CONCLUSION 
 
    Gandhaga Mathirai was studied for its acute and sub-acute toxicity effect by  
using laboratory animals. In acute toxicity study, Gandhaga Mathirai did not produce 
any specific toxicity or mortality even at the dose of 2000mg/kg in rat.  In sub-acute 
toxicity study, 12.5, 25 and 50mg/kg of Gandhaga Mathirai was used and it was 
administered once daily for 28 days through oral route. Gandhaga Mathirai did not 
alter the body weight, food intake and water intake during the study period. After 28 
days the blood was collected and subjected to Hematological, liver, kidney & cardiac 
function test. Gandhaga Mathirai at 12.5 mg/kg, 25 mg/kg was found to be safe and 
did not alter any of the biochemical parameter, Haematology and Histopathology 
(Liver, kidney and Heart). Gandhaga Mathirai at 50mg/kg showed mild toxic effect 
by altering the biochemical parameters to liver, kidney and heart compared to vehicle 
treated groups. 
 
  From the study it was concluded that, low and middle dose (12.5 mg/kg, 25 
mg/kg) of Gandhaga mathirai was found to be safe when administered orally in 
human for long administration. 
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